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PREFACE 


T HIS BOOK is based on University lectures which I have given during 
the last ten years at Oxford, on annual expeditions overseas for field-work, 
and on experience originally gained while working with air photos during 
the Second World War as an Army officer. 

The publication of IVessex from tke Air by Crawford and Keiller in 1928 
consolidated a systematic foundation for the archaeological study of air photo¬ 
graphs. Thenceforth the technique was securely established among those at 
Archaeology's right hand, but only one book 1 on this subject was published in 
Britain during the twenty-eight years following. Even a frequent succession of 
articles has not been able to keep pace with its use. 

The reader will soon perceive how greatly my book is indebted to the Air 
Ministry for permission to reproduce Royal Air Force photographs taken in 
r 943-45, which were noted by me at that time as important for archaeological 
study when peace came. First and foremost, therefore, 1 wish to make grateful 
acknowledgement of the Air Ministry’s courteous consent. I have much in 
mind, too, friends and fellow members of the Services in those days who were 
concerned with air photographs; they played a potent part in ensuring the 
victory on which the continuation of liberal science in turn depended. It should 
give sober satisfaction that photographs for which lives were risked, and lost, 
continue to be of value many years afterwards, making fresh contributions to 
knowledge in the Study of Man, 

This book does not aim to catalogue alt the present and future potentialities 
and techniques within the scope of Air Archaeology, but enough to suffice for 
its practical purpose:—to facilitate the recovery of ancient landscapes com¬ 
prehensively over large areas. 

Sir Mortimer Wheeler has reminded us* that military and archaeological 
field-work share some basic principles. It was soldiering which helped General 
Pitt Rivers to acquire the sharp eye he turned on ancient earthworks, as well 
as the powers of analysis with which he Formulated the principles of modern 
stratified excavation seventy years ago,—nor would it be difficult to name others 
whose archaeological outlook owed much to a military training in observation. 
Precise observation is likewise the prime consideration in all uses of air photo¬ 
graph. During the last War topographical work in an unparalleled variety of 

1 Mmtulie Silts from the Air, by Prof. D. Knowles and Dr. St. Joseph, 1553 fin the series af Air Surveys 
planned by the Cambridge Uni vanity Press). As arrangements haw been made for publishing the notable 
photographs of British sites taken by the late Major Alien and by Dr. St. Joseph, my illustrations have 
been taken from other sources to ensure a wider representation. 

* Aitftaroio%_i Jltmi the Earth, 1954, 4, 11 - 
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landscapes demanded rigorous standards and the exercise of controlled imagina¬ 
tion, so giving experience a keener edge. 

It has been as the result of more exact observation and the use of suitable 
technical methods that the tempo of discovery in archaeology has reached its 
present peak and is accelerating every year. It is significant that at a moment 
when the present is electric and the future atomic, the interest in and study of 
the past is more widespread and active than ever before. As I write these words 
Professor Lord Cherwell is ‘splitting atoms’ in an adjacent laboratory, and a 
Few^ yards away the biologists are closing in on the essence of life itself. Even 
beside such transcendental manoeuvres, archaeology’s progress in charting 
human history is no small matter; a particularly important development is 
the increased emphasis on piecing together social units whether large or small, 
as contrasted w r ith the continual sampling of sites. To this current trend in 
practical policy, the universality and comprehensiveness of aerial survey are 
appropriate. 

_ technical method is self-sufficient. Often the plan of a site (bund from the 
air is distinctively characteristic of its period. But in regions less known in 
archaeology, only tentative dating is possible. It follows that aerial exploration 
increases the need for field-survey on foot. Logically, too, every page in this 
book should bear the rubric; ‘Please excavate’. Most archaeologists will conclude 
that every region and country should have its archaeological pi an ni tig-staff, 
with a list of specific problems arranged in order of priority. It is a proven fact, 
as the following pages show, that even the most famous sites and problems can 
be made to yield major discoveries when subjected to modem methods. 

Speed, per se, is not necessarily a prime consideration, but when combined 
with precision it becomes so. The work of Colonel Baradcz, for example, has 
shown how the study of a series of vertical air photos achieved a detailed 
map of an area of Roman Algeria in a fraction of the time needed by an expedi¬ 
tion simply confined to the ground. The result was more than a localised 
advance in our knowledge of one region; it also contributed to judgements of 
fat wider importance, i.e, to the comparative study of the life and times of the 
Roman Farmer throughout the provinces,—the ‘family man’ on whom so much 
depended. 

To quote a shrewd comment by Sir Mortimer Wheeler, ‘The pmiincialisation 
of history has still far to travel 1 . Archaeology has a dual role to play regionally, 
making comparisons in space (e.g. the similar ccmuriated systems in Chapter IV) 
and also in time {cp. Chapter V). The latter illustrate the episodic but continuous 
evolution of a particular district. For example, on the Foggia Plain in South 
Italy, a single ^vertical air photo can map a Neolithic kraal, a Roman estate, 
si derelict medieval drove-way for cattle, and a modern settler’s farm built by 
t ic State,—all side by side. This part of Apulia showed the evidence of cultural 
rise and fall with phenomenal clarity and completeness (Chapter II), and one 
can see the past and present linked by an evolutionary thread that had often 
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been twisted but not complctelycut,—a palimpsest of landscapes, dead, atrophied, 
and flourishing. Metaphoric ally, and in fact, all countries display on permanent , 
exhibition a ‘gallery 1 of landscapes by old and new 'masters’. Those in Britain 
were the theme of Jacquetta Hawkes’s evocative book A Land. 

The study of the past requires a constant refining of analysis. The ‘total 1 
mapping of the ancient landscapes to be described is the latest expression, on 
a larger scale, of the policy which General Pitt Rivers inaugurated in excavation: 
the total and impartial recording of everything found. On an air photo of an 
ancient site, whether city or farm, the essential details may be represented by 
very small lines on the print, but one becomes accustomed to this and one 
cannot complain when modern microscopies measure by units as small as the 
millimicron. 

Successful strategy dcpends on the right tactics. There are some types of site 
by nature unsuited For air archaeology; like the use of a mouse-trap to catch 
a butterfly, the method is inappropriate. In the pages on ‘Scope and Limitations 
of Search’ (pp. 75-82) I have given some examples of terrain unsuitable for aerial 
discovery. Another instance was given by my study of an air survey mapping 
the coast of British Somaliland. The sites of Former towns are known from 
ground reconnaissance, but they are obscured by drifts of sand. For this reason, 
few outlines of buried structures could be seen on the photos, Cyprus is another 
good example; the island is crowded with ancient sites but many arc covered 
by 5 feet or more of soil, 1 so that buried walls (especially of mud-brick) are less 
likely to produce crop-marks; in addition, suitable types of site enclosed by 
ditches are rare. In September 1955 I spent several weeks in Cyprus and 
examined some thousands of air photos taken by the Royal Air Force for mapping 
in 1949. a They had been taken in the spring, and at t : 10,000 scale; i.c, under 
conditions which would have recorded crop-marks which revealed any important 
class of buried site. But a tour of representative sites showed that field-work 
on foot and surface finds of pottery, etc., are more productive of discovery than 
the air view. However, the air photos, although of limited assistance, provided 
discoveries which showed that the general principles of air archaeology were 
valid in Cyprus as elsewhere, (i) Grass-marks revealed the buried outlines of 
some large rock-cut Hellenistic tombs along the coast near Nca Paphos, (ii) a 
‘bird’s-eye view’ of the low-lying area, still known as Limni (the lake), on the 
north edge of the site of the classical city of Salamis strongly suggested the 
presence of a large ancient harbour now silted up. 

It is a primary duty to make one’s findings readily available, not only to 
specialists but to a wider public. Many of the finds in this book were included 

i Similarly at Gyrate in North Africa the distovery-potaitjal of excdEent large-scale verticals (taken 
by H unting Aeroaurveys) was limited by the fact that a depth of iu feet of soil and rubble overlay some of 
the burtetl building of the cily s as excavation showed, 

a I am grateful to the Director of the Department of I^nds and Surveys in Nicosia for permission to 
study them, and to Mr. A. H. S, Meffawand Mr. Her cor Catling of the Department of Antiquities For their 
hdp then and sittfc. 
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in an exhibition of air photos which has visited over tvventy museums and six 
public schools in England; many have been shown abroad, e.g. at lectures 
given at the Accademia di S. Luca in Rome and at Copenhagen to the Inter¬ 
national Classical Congress, and exhibited at Varese Museum and elsewhere, 
Assistance has been given, also, to many archaeologists and historians in 
obtaining and studying air photos for use in their researches in countries From 
Europe to South-east Asia. 

Experiments have been made, too, in the practical demonstration from the 
air of actual sites. When the meetings of the Classical Societies (1948), and of 
the Permanent Committee of the Prehistoric Congress (1955), took place at 
Oxford aeroplanes were chartered, on the first occasion a De Havilland ‘Rapide 1 
by the Pitt Rivers Museum, on the next a ‘Dove’ by the British Academy and 
Professor Hawkes. Aircraft of high-wing type were chosen, giving a good view 
allround. On these two Bights (at a height of 1,000 feet) dozens of earthworks 
and other sites were shown to fifteen eminent European archaeologists, who had 
been supplied with annotated maps and data on the itinerary. The author, 
acting as observer and map-reader, assisted the pilot to find the selected sites 
along the routes specially planned. Instead of ‘next slide please’ as in a lecture, 
a sequence of the sites themselves, in their natural setting, passed in calvacade 
beneath our eyes, and each one was inspected in turn. Days of excursions on 
the ground were thus compressed into a few hours: the circular route of the 
aerial demonstration in 1955 was 550 miles long. 1 

* * * * * 

The work described in the following chapters formed only a part of a busy 
routine of university duties. Therefore 1 am glad to express my special thanks 
to the Curator (Mr. T. K.. Pcntiiman) of the Pitt Rivers Museum, Oxford, for 
the generous scope for research in this University department. Gratitude is also 
due to the Director and stalT of the British School at Rome, especially for 
Mr, Ward Perkins’s help when our combined efforts secured the preservation 
of a large number of British air photographs at the end of the War; to the 
Saprintendenzt alie Anticfdta of Puglia and of Etruria for their courteous co¬ 
operation during my excavations and reconnaissances; to the Ashmolean 
Museum for invaluable facilities in the use of the Library; to Staff Officers of 
the Italian Air Ministry; and to my publishers, G. Bell and Sons Ltd. 

Grateful acknowledgements are made to all those who generously have pro¬ 
vided grams in support of my explorations overseas since 1945, to the Lever- 
hulmc Trustees, the British Academy, the Society of Amiquarics, the Pilgrim 
Trust Fund, the Craven Committee and the Higher Studies Fund of the Univer¬ 
sity of Oxford, and others to whom I am sincerely grateful. I wish also to give 
thanks for a helpful grant from U.N.E.S.C.O. when lecturing to the Second 
International Congress of Classical Studies at Copenhagen in September 1954, 

1 A description of thu Right ha* been given by Praf. BL Vaulrry in UAmhr&pologie, 19^ 578-58,^ 
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-Hand likewise from the Fondaaione Urici, when I was invited to attend the 
planning conference on air archaeology in Italy which took place at t ie n czioi t 
Gene rale deUe Amichita c Belle Arti, in Rome in D^ember i 954 ; 

This is a welcome opportunity to express appreciation of the Mppv ®iby 
friends and colleagues in many countries. I am deeply grateful to Sn Mortimer 
Wheeler for his teaching, friendship, and inspiring example m the practice of 
liekl archaeology. To Dr, O. G. S. Crawford I owe much for the energetic 
encouragement he has given to air archaeology from the Cot-wokis to Coc nn 
China. Much help has been given by Ing, Lena. Professor C.F. ^ 
and Sir Mortimer Wheeler read the typescript of Chapter II. Professor Plinio 
Fraccaro i Rector of the University of Pavia) and Mr. C. E. Stevens, with then 
usual liberality, have given their expert views on the new facts and old problems 
discussed in Chapter IV, In Chapter V, Professor Axel Boethius of Gotcborg 
University contributed valuable advice on the system of buried streets which 
I found in the city of Paestum; my study of this,, and ofdwcawnei im , 

and Rhodes, also benefited from the w ise counsel of the late Mr.'T, J. Dun 
and the late Sir John Myres. The section on Cosa is much indebted to Professor 

F. E. Brown for his unique knowledge of lHis site, Mr, Russell Meiggs uis mos 
generously and helpfully commented on the problems at Ostia, and Professor 
I, A. Richmond has likewise advised on the topography ol Roman \ erona. 

The following pages mention many others who gave kind anasvmce; .or 
example, Professor P. Barocelli, Brigadier Bomford, Professor V. G- Clvdde, 
Dr, G E. F. Chilver, Dr. G. E. Daniel, Professor N.Degrassi Professor E. Dyggve, 
Professor C. Drago, Mr. C. W. T. Eliot, Mr, R. G. Goodehikl, Dr. D. B, Harden, 
Dr, J. M. Houston, Dr. I. D. Kondis, Mr, E. M. Jope, Mr. Seton Lloyd, Professor 

G, Lugli, Mr. I. D. Margary, Professor P. C. Sesticri, and Professor Rodnc> 
Young. Special thanks are due to my friend Dr. J, S. Weiner. 

1 am deeply indebted to the .Mr Ministry for assistance m these researches 
and for their kind consent to the publication of numerous photographs taken >y 
the Roval Air Force, all those which are labelled as Crown Copyright Reserve . 
Also, special thanks are due to the Director 1 of the Imtitut Gcograp nquc 
National (for pis. 49a, b), to the University Museum, Philadelphia (pis. a 1-23), 

Hunting Aerosurveys (pi. 24), Aerofilms Ltd. (pis- l 9 ? an .VJ* c \ 1 
Jopp (pi. 4b). The remaining photographs were taken by myself, from the 

air and on the ground. . •<* r 

It is a particular pleasure to record mv thanks to my wife for her help with 

the field-work and the preparation of this book. joHfJ BRADFQRD 

Pitt Rivers Museum 
University of Oxford 
1 9S5'56 

1 M rinspecleur General Hurault. Gmictol acknowledgement w i 0 « made U> M Charlo Sanmagre, 
**1 to MM.Hbrbvillc and Cailkmcr, Ft thrir help in obtaining French a«r pholo*. 
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CHAPTER J 


AIR ARCHAEOLOGY: 

ITS PURPOSE AND PRACTICE 

Principles and Objectives /, Use of the Evidence: Introduction II , Vegetation Markings: 

Crop Sites ij. Grass and Weed Marks 24, Sail-Marks 2J, Shadow Sites 34, Special 

Types of Site $1, Terrain Study 44, Sources of Error pj, Method, {a) Obliques pg; 

(A) Photographic Apparatus 54; (f) Air Crete 36; (d) Verticals: Calculation and Choice of 

Scales 57/ [e) Stereoscopy §Q; [Jj Ground-Air Survey 63, The Plan View: Selected Sites 

[Pfimmd, Tchoga Jfymbtt, Gordian, Hatro) 66, Scope and Limitations of Search 75, 

Conclusion 82. 

TN PRINCIPLE, the archaeological study oi' air photographs contains 
elements of a good academic discipline; 1 for, to be successful, the work must 
combine the particular and the general. On the one hand, scrupulous attention 
must be given to the analysis of details, extending it to the smallest which often 
prove to be of prime importance;—while, on the other, the results of such study 
usually involve some appraisal of the past history and character of entire 
regions, in terms of such major problems of the Ancient World as Roman 
colonial settlement, the evolution of town-planning, prehistoric agriculture, 
or the distribution of specific types of site. But topographical discovery does not 
work in a vacuum: it must be made to pull its full weight in unison with other 
branches of research, in close liaison with the work of modern historians and 
the study of ancient sources {e.g. of Roman writers on agriculture). Clearly, 
this link must be made one of the strongest in the chain, conjoined to ties with 
geographers and geologists. 

Although air photography is now an accredited, almost a veteran, aspect of 
archaeological method, there is still much to be done in ensuring that its 
practice, potentialities and limitations arc widely and fully understood, especially 
in the many countries in which it has not yet been applied systematically as it 
has in Britain. 

I shall come at once to the purpose and structure of this book. The primary 
emphasis is placed on Mediterranean countries which offer wide scope For 

1 In whni follows I am thinking of concrete instance* of systematic study in rctcni years (lobe mentioned 
Inter], kind in terms of the scale of effort now obtaining. Aerial surveys comprising thousands, sometimes 
lens of lliousands, of vertical phoicgtaph* {which ace pictorial. plana) arc now comparatively common- 
place- Ev C n wheq taken for other purposes, they can often serve archaeology as a valuable ‘intelligence* 
source. 
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ANCIENT LANDSCAPES 


aerial discovery, although, until recently, some were almost virgin ground 
from the view-point of this technique. As far as possible I have selected sites 
known to me personally; the majority of the photographs are unpublished, 
while the remainder have only made a preliminary appearance in periodical 
journals. This introductory chapter deals with essential matters of method, 
the indispensable prelude to the study {‘interpretation') of the evidence from 
the photos. In the following chapters separate subjects are analysed. In these, 

I have given first choice to large well-preserved sites, or to groups of related 
sites, of major importance,“Concentrating mainly on new discoveries of fact. 

The significance of the photographic data does not end only in the 1 tactical’ 
amassing of new sites or in amplify ing the plans of old ones. That is only one 
consideration, important though it is. Of greater consequence is the compre¬ 
hensiveness that is often attainable, which opens the way to our broad 'strategic’ 
assessments of regions and problems in periods when civilisation was younger. 

There, perhaps, is the chief point that I wish to stress in this book. A quanti¬ 
tative increase in data, in sufficient force and localised, can produce a qualitative 
change. The ultimate aim of archaeology is the overall picture of a human 
community, its economy and set ting,—societies as ‘going concerns’. And if 
we can show the topography of entire road-networks, or agricultural systems, 
or cognate settlements by dozens as neighbours, then each assemblage becomes 
more than tile sum of the many parts,—it is a long way towards the organic 
whole. In the same way it is a maxim that ‘cultures’ (in the archaeological 
sense) arc best considered as the sum of their constituents, material and spiritual, 
and not by taking this or that element as representative of the total. The deter¬ 
mination to enquire, and to show, how a site, a group of communities, or even a 
region, functioned as a living entity is a positive fundamental. In order to give it 
reality the facts must he made as complete as possible,—and first of all the 
topographical data. 

The examples of ‘ancient landscapes’ here chosen, range in size from individual 
sites to areas of many square miles which show visible traces of being archaeo¬ 
logical unities, A requisite qualification for inclusion has been that the original 
lay-out should survive, at least in skeleton plan, to a reasonable degree of 
completeness. Every landscape exists, as it were, on several planes; there are 
man-made features and there is the setting supplied by Nature. They can be 
re-divided but together combine to form a ‘whole-scape.’ Let us translate this 
into more practical terms, when 1 air-plus-ground’ archaeology works as a 
combined operation. In dealing, say, with the site of an abandoned medieval 
village, equal attention should be given to locating and mapping the remains of 
all the ancillary features,—its fields and trackways, kilns or fish-ponds, the 
minor things which ‘make lire go round’ in a small community. And then, 
exploiting to the full the all-embracing, pictorial qualities of aerial survey, one 
can examine the way in which human energies made use of the solid natural 
background,—such resources as water-meadows, forest, waste, mountain 
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grazing for transhumance, etc. Some impression of tills can be got from large- 
scale maps if of good quality, but not, I think, a visual record of equal force. 
It is not simple to communicate the resulting effect to those who have not worked 
in this way:—to do so would often entail the publication of a large ‘mosaic* 
of photographs covering a wide area, which is easier to prepare than to print. 

True, the concept of ‘ancient landscapes’ as organic topographical wholes 
is familiar in diverse ways throughout an intellectual spectrum ranging from 
geology at one end to poetry at the other. The archaeological view comes 
midway between the poles of experimental science and humanism, receiving 
from both; from that central position the exploration of the idea can be developed 
in countless ways. The pictures in our exhibition start with the slow-motion 
epics of palaeolithic ages, in which Man is barely visible as a puny fellow- 
traveller among the species, the very sport and plaything of changes in land and 
sea. Further along arc the landscapes in Heroic and Classical styles, with Man 
increasingly dominant; and we end with the archaeology of the Recent Past 
which already provides archaic cultural landscapes requiring careful study. 
Among these last, a minor ‘work’ of interest is the physiognomy of the English 
landscape during the enclosure movements. Using field-work and direct 
observation of its traces to supplement the historical sources, Dr. Hoskins has 
enabled us to visualise the raw original (since blurred by time), creating a 
sharpness of natural detail that brings to mind paintings of the Dutch School. 
Archaeological eyes have even begun to examine the somewhat prosaic but 
extensive remains of the all-hut-defunct British ‘Canal Age,’ with its hey-day 
of building in the last years of the 18th and early years or the rpth centuries. 
The landscape at our door often contains some remnants of this nature merit; 
desiccated waterways that are now ‘travelling earthworks’, with red-brick 
bridges, tunnels, isolated cottages and overgrown landing-stages, all moribund 
and marooned high and dry. 

Marc Bloch has compared the landscape of the present day to the last 
exposure in a continuous strip of film. This analogy retains the two vital facts:-— 
continuous change proceeding in details, and sequences of overall changes. 
But the essence of a film is that it is animated. To recover some of the animation 
of life from dead landscapes, over and above the static plans, Is the most 
exacting and subtle task in archaeology. The approaches are various and 
coinbined; pre-eminent is the mastery of excavation technique, and in this 
Sir Mortimer Wheeler’s Archaeology from the Earth goes to the heart of the matter. 
Another approach is the comparative study of ecological zones and tech¬ 
nologies, as practised so notably by Professor Grahame Clark in his Prekistork 
Europe; the Economic Basis; and complementary to this is the systematic prepara¬ 
tion and analysis of distribution maps, exemplified by Sir Cyril Fox’s survey 
The Personality of Britain. 

Common to all these approaches is an ultimate desire to explore thoroughly 
complete social units, advancing from single sites to regions; keeping and extend- 
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ing archaeology’s hold on scientific methods, while attempting to give its 
conclusions the depth and intimacy which come from good historical sources, 
pigs some sense of that factual 'knowledge' of a people which we all acquire 
habitually in the daily observation of a living society. 

To hasten and implement that end, air reconnaissance should be harnessed to 
archaeological policy with still more deliberate purpose. For revealing the 
distribution of certain types of site, it can be a more effective method than any 
other known; and 'distribution is a necessary prelude to generalisation 1 , in the 
words of General Pitt Rivers. The comprehensiveness of the topographical 
data given by air photography on the widely differing types of ancient landscapes 
shown in the following chapters helps us to put this dictum into effect. Such data 
can likewise give us firmer ground on which to deal with population problems, 
whose importance to our understanding of past societies was lately urged again 
by Sir Mortimer Wheeler. ‘Indeed’, he adds, ‘if I were asked to name one 
problem more than another which demands investigation during the next 
thirty years, whether here or abroad, I should say, “the problem of numbers", 

.. . No light task for the archaeologist, but an essential one ifwc are to transform 
dry bones into something approaching live social history’ (op. rih, 2161. 

It is a truism that aerial mapping can telescope years of work on foot into 
the span of w r eeks, In many quarters, exhortation on this score is already needless. 
In our own country, the late Major Allen’s flights 1 over the Cambridgeshire 
Fens and the Oxfordshire gravel terraces, or Dr. St. Joseph’s over Roman 
Scotland and in quest of deserted medieval villages, have accustomed us to 
discoveries in quantities, hut in Mediterranean lands the super-imposition of 
ancient civilisations w r as on a scale far greater than our remote islands ever 
witnessed. In Apulia in southern Italy, for example, the dense and intricate 
markings of buried sites produced a complex picture which, when mapped, 
resembles a much-used blotting-pad many square miles in size! Three separate 
cultural landscapes of different periods could be re-created. On the margins 
of the Mediterranean world, Pere Poidebard, M. Saumagne, Colonel Baradcz 
and Mr, Goodchild have each made contributions of the highest importance to 
the aerial mapping of extensive Roman landscapes, mainly from surface- 
remains in desert or semi-desert regions. But, although these results are well- 
known, it is probably true that the potentialities of air archaeology for other 
important areas still need to be made clear, 

1 A rough draft ttf a book which he bad begun, describing some of his discoveries, was found among 
Major Allen’s papers posthumously, and thanks to ihr good offices of Dr Craw ford (he MS, was pul into 
preliminary form A great deal of additional work was still needed, especially as the book needed to be 
enlarged into the form of a final account and reference volume, and the present writer undertook this task. 
Full descriptions of the plates had to be Written and confirmed by field-work, and site-plans drawn. The 
illustrations form a corpus uf permanent value; some give the only comprehensive pictorial plan of major 
Sties in the Oxford region which have since been completely destroyed by gravel digging. In. the last few 
years many of the sites whirh Allen found have been dated by excavation, greatly to the benefit of the 
descri ptioru that can now be given of h is discoveries. 

This volume, entitled Diraxxryftan thi Air, is cited below; it will go to press in 1957.' 
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One point to be emphasised is that the methods of discovering ‘buried’ sites 
used in Britain over many years operate effectively in Mediterranean lands, 
under appropriate conditions. In Italy, for example, we now have a body of 
'crop-mark’ and 'soil-mark’ sites whose existence and appearance rest on exactly 
the same principles as are valid in North-west Europe. And they undoubtedly 
exist, though scarcely recognised, in Greece, Spain and other intensively 
cultivated countries. An assurance of this fact is an important gain in knowledge. 
For the addition of buried sites opens the way to whole new categories of discovery 
—a vital supplement to the remains exposed on the surface which arc more 
obvious. 

It is passible, then, that we arc on the threshold of a new and fruitful era of 
discovery in and round the heart of the Classical World, il this form of research 
is systematically and understandingly employed. The discoveries so far made 
give encouraging signs of others to come. And it is an often-repeated experience 
in archaeology that sites whose name and fame have long been known can still 
yield major discoveries. There arc, beyond doubt, many familiar sites in Etruria 
which will exemplify this in the future. There is hope also for regions of whose 
early history we know little, c.g, the lowland coastal areas of Sardinia endowed 
with favourable expanses of corn and grass. 

I must stress, however, that it would be fallacious to expect every region 
to provide aerial discoveries. In some they arc virtually excluded by the terrain, 
modern method of cultivation, etc. But in the Mediterranean there is no doubt 
as to three countries that are now of cardinal importance for air archaeology:— 
Turkey, Greece and Spain. We must hope that the beginnings made in each can 
be broadened into systematic programmes . 1 Foremost of these is probably 
Turkey; the coast and interior plains of Anatolia could yield a great wealth of 
sites, capable of having a crucial bearing on the archaeology of many lands 
to the west. In these three countries there would be no question of an aimless 
search, for there are clear indications already . 11 .Ml three contain regions of 
similar ecology to those in Italy which, as will be shown, have given notable 
results from aerial investigations. 

Italy, naturally, also comes high in the list. Here we cart look to the future 
with expectation. My own study, based on war-time photos, has extended to 
almost every region of archaeological importance. Following this, plans arc 
being made (at the moment of writing) by the Eerici Foundation in Milan, 
in conjunction with the authorities in Rome and Florence, Tor systematic 
programmes of archaeological air survey,—in the preparation of which l am 
glad to have been able to assist. We may hope that this wise Italian initiative 
will be crowned with success. The sites of certain Etruscan towns and the traces 

s Vertical survey of key localiibi is the ideal mcihod T iupj)!emtEitcd by obliqiie photos where required by 
the e ype of site. The first csseniiiil is a scheme of priorities for region* arid problems 10 be investigated, 
spreading the reconnaissance over a few successive yean. Careful plantiimg n on principles indicated below* 
will ensure economy of effort. 

1 discussidti on pages *}Q t 30 and 76; alio Plates 6-10 and 21-$. 
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of roads radiating from them should prove interesting subjects , 1 Naturally, 
a good deal of vital ‘staff-work’ must be done before the aeroplane even leaves 
the ground. Success depends, to a very' large degree, on selecting sites and areas 
of a suitable kind {and favourable conditions of soil and vegetation), besides 
choosing the correct weeks in the year (and the time of day) w hen photography 
will be capable of recording the evidence. 

We may return for a moment to the structure of this book. Some famous sites 
are like well-known \vorks of art; the composition is there for all to see, but 
it can be approached from a new point of view. This is especially true of the 
plans of ancient cities, irt which the phases of growth can be graphically seen 
and demonstrated afresh in the vertical aerial view. I have included several 
photographs of this nature, at the risk of wearying the specialist with explanatory 
comment. Nevertheless an expert on Carthage, let us say, may be glad of a 
summary of the position at Ostia; and this book is intended to serve both 
specialists and non-specialists in the subjects discussed. It is hoped that technical 
jargon has been rooted out, apart from a few' terms which are explained, 

Perhaps I have harped too insistently on the virtues of this branch of 
archaeology. To protest too much was always an unsuitable way to earn belief, 
At the same time it must be remembered that methods long practised in some 
countries require explanation in others. And severe limitations in the usefulness 
of the technique have equally been made plain; a number of them arc described 
ori P* 75 > &nd other caveats are mentioned elsewhere. Photographic discovery 
and interpretation is, as 1 have emphasised throughout, essentially a guide and 
mentor, and can never replace excavation and ground reconnaissance. Having 
said this, however, it is perhaps necessary to add that there arc limits to useful 
caution. There is sometimes a feeling, perhaps sub-conscious, that those visible 
traces w'hich are characteristic of certain types of ‘buried* sites are not tangible, 
but belong to a limbo of the un-proven. This is unnecessarily over-cautious, 
for the body of experimental proofs is now extensive and sure. By analogy, there 
are many appearanccs on X-ray photographs that are clinically diagnostic, 
without requiring confirmation by surgery through tissue and bone" to the 
deep-seated cause. Often it is not the ‘buried’ sites, made visible by markings 
above them, which take most lime to consider; but, instead, the ancient features 
(e.g. of roads and boundaries) still surviving above ground and incorporated 
into existing boundaries in the living landscape. 

As the range of subject matter must be both wide and detailed, the reader may 
find it convenient to have, at the start, a risumi of some of the chief points from 
those discoveries that will find mention in this book. 

First perhaps should be placed those w'hich have mapped about 2,000 levelled 
L-truscan tumuli and have provided detailed maps of famous cemeteries 
(Chapter III); others have brought to light the ancient street-plans of Paestum 
(p. 218 scq.) and Rhodes (p. 277 seq.), and helped to clarify the environs of 

1 For buried roada in Central Italy, sm p, 77* * 
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Oslia (p, 237 scq.). Of the discovery of widespread systems of Roman land- 
settlement at Salona (p. 183), at Zara and on Uljan (p, 178), on Hvar (p. 191), 
and at Valence (p. 207}, i need only to say at the moment that this was the 
first time that these chess-board landscapes had been mapped either in Dalmatia 
or in Gaul. Additions have also been made to systems of this kind recorded at 
Pola (p. 175), Aquileia (p. 172), Cesena (p. 156) and elsewhere. Chapter II 
gives a retrospective glance at the techniques we used when locating ancient 
landscapes in Apulia in 1945: the great corpus of sites discovered is reserved for 
another publication. True, wc had unusual resources in 1945, but the vital 
point (as far as this book is concerned) is to show that success does not depend 
on luck, but on valid general principles , c.g. on crop-markings whose value for 
discovery on a large scale in Southern Europe had not been proved before* 
Attention may be drawn, too, to problems concerning the remains of old field- 
systems found at the southern end of Mt. Hymcttos (p. 29); and to the examina¬ 
tion of off-shore structures in the sea at Carthage (p. 231) and an unusual 
military earthwork in the Vent to (p. 268). Among finds I have made elsewhere, 
the following arc briefly put on record (p. 75 seq.)groups of ‘ring-ditches’ 
(levelled barrows) in the Somme valley shown by crop-marks; the buried road- 
system round Vulci in Central Italy; markings in Sicily resembling those made 
by Neolithic sites on the Tavolierc in Apulia; and additional traces ol Iron Age 
field-systems in Denmark. Tit ere has also been time for a good deal of work on 
sites in England, including reconnaissance flights. Plates 3-4*1 show two of the 
sites which I found and photographed some years ago, having chartered an 
aircraft from Eagle Air Photos Ltd., in order to test for myself the possibilities 
for aerial discoveries in East Anglia. I am grateful to all those who piloted me 
on these sorties, particularly to Mr. Keith Jopp, one of whose discoveries is 
illustrated on Plate 4b, 

There is nothing mysterious about the methods by which aerial discoveries 
are made, 1 but to make them, to map them, to evaluate their archaeological 
significance, and to follow them up with work on the ground, calls for a sustained 
effort, which in the case of big surveys will take several years to complete. In 
giving this book its title 1 sought to emphasise that what matters fundamentally 
is, in a word, the use wc make of the new information, to restore a picture of 
life-like communities. 1 again stress these ends before passing to a necessarily 
detailed summary of the means, lest the archaeologist’s tasks as discussed in the 
next few pages should seem to turn him into a mere technician. On the contrary, 
such regional studies as those by Potdebard and Baradcz abroad, or those 
within the ambit of British archaeology*, have shown the full extent to which aii 


1 Specific accounts in the Iasi decade include? D, N. RUey, ‘The technique of Air Archaeology’, m 
Atth. Joum., 1944, t: J. K. Si. Joseph, 'Air Photography nod Archaeology 1 , in Gtogr. Joum., Jan. 1945. 47 : 
P, Chombarl de Lauwe, RhUographits AJrunnes, J. S. P. Bradford, ‘Progress in Air Archaeology , HI 

DiffOFwrJunc 195a, 177. . _ c 

*£.- -Air Reconnaissance of North Britain’ by j. K. St. Joseph, Joan,. Rmum SWur, 1951, 5:1-65, 
describing (he discovery <rf numerous forts and camps which illustrate the Roman conquest of Lowland 
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photographs may properly be used as pictorial ‘sources,’ for the study of 
problems in history and pre history. When systematically taken and studied 
and administered as a library, they constitute a unique form of public record- 
and the data drawn from them take rank with all the other conventional forms 
of archaeological evidence. That these Tacts are recorded from the air, bv means 
still partly novel, is a minor matter compared with what the facts tell- on the 
other hand, to minimise the true demem of the dramatic that is inherent in 
their discovery would be doing a disservice to archaeology. 

There is no need to linger over the evolution of air photography. The history 
° lts archaeological use has been well summarised by Dr G E Daniel - 1 the 
techniques have come largely by way of modern warfare, with methods adapted 
and given new impetus by individual initiative. But in essence air-archacolovy 
is only the continuation of field-archaeology by other means,—in Britain, the 
atest extension of our tradition of the practical study of antiquities in remote 
pans of the countryside, which has continued strongly ever since the tours 

f Le and , ^ ° lhei * m rhc l6th century. Moreover we have been uniquely 
iort unate in having the assurance of the constant interest and good will of the 
Koyal Air i orce and a vigorous lead from the Ordnance Survey, By now it has 

coumry t0 consult a,r * «* or 

Air'Mli.l h ,™?N^ r ’ h A haS l) ''' n [ a l U,1Wd . b V '•»- ™pid annual growth of the 
. it Ministry s National Survey, which consists of vertical photos at i : 10.000 

sca t (about b inches to the mile). The limitations and merits of the Survey 

archaeologically speaking, have been dearly set forth bv Steer.’ Obviously 

us value Iron, this standpoint is lessened by the Tact that the times and seasons 

of photography were often unsuited to our specialised requirements, but this is 

have nT S*?® S ‘ 0r >** T ° ^ cl **« of site such photos 

J much to contribute. Sieer mentions that he discovered, in the course of 

ddm- 10U h CXa "T atl ° n of th n c P rims > l«s than Four prehistoric forts and 
srill k h ° me £f d ii n 5 ° Roidwighshire parishes, which otherwise would 
. d be unrecorded The National Survey photographs have proved oT out- 
standing value m the studies of Iron Age and RomanoBritish field-systems by 

™ 8 ^ 7 - R P - R ^- XV. 

) 64 ' IOU ,Arth «^ r«m , he Air in Z UppcTlWi vSw 

'4ri wq., Aenal Rroomiiiiiwiitc of the Ken Ba*Jn’fwiih iu Amuri ihij , * * ‘ XyAaiupatj, *945. 

1 he number of jioi/lr riae-diiches arul u.ri,,i , 1 - . *S° ««!-}; Riley note* ihai 

1 J. S1..3W3. Pnnonwy fcpurrli^ca, t.j. ihreugl, .he tinineil ri Atchatolojy. 
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Rhodes, Atkinson and others, and equally in the mapping of medieval village 
sites hy Eeresford and other members of the Deserted Medieval Village Research 
Group (p. 36). They are also methodically used in briefing the field inves¬ 
tigators from the department of the Archaeology Officer, Ordnance Survey. 
The advantages that come from stereoscopy substantially increase the archaeo¬ 
logical usefulness of this vast body of prints. In the first place the scale is 
doubled, in practice, to 1 : 5000 or better by the use of a stereoscope (p. 53 anti 
Plate 16), and the examination of the terrain in relief opens a new world to 
those who have habitually studied single photographs. Meanwhile, in the last 
decade, the nucleus of a collection of prints for archaeological study has taken 
shape in several British universities, and at Cambridge the post of Curator in 
Aerial Photography has been created. Dr. St. Joseph’s annual seasons of 
reconnaissance, based on facilities given by the Air Ministry, continue to produce 
a never-ending series of finds, not least, be it noted, in regions which have been 
elaborately explored on the ground. 

But discovery per se is not the end of the matter. No less important art- two 
requisites on which it depends for its fulfilment:—( a ) the ready availability 
of the evidence in organised libraries, 1 \b) the form in which this is published. 
Another instance of (a ), a library of air photos which can be consulted by 
research workers, is the pkatothiquc established by the Institut Geographique 
National in Paris, British archaeologists have set a good example by making 
photographs available For study by others, 5 and during the last few years 
representative selections have been sent by several bodies in this country for 
exhibition in cities of western Europe. Today, every nation uses air photographs 
that are fundamentally alike,—there should be no impediments to their use iT 
provisions safeguarding security and copyright are applied with common sense. 
Up and down the world, many areas of archaeological interest (too numerous 
to list here) have been photographed by commercial air survey companies 
since the 1950’s, and vast regions have recently been covered lor our own 
Directorate of Colonial Survey, which has its own print library. The archaeo¬ 
logist may often have to spend many hours in search before he can extract gold 
from such ore,- -but, on the other hand, he may save himself weeks of work in 
the field later and great expense far from his base. A map of world air photo 
coverage has already been published (p. 79). 

All these prints from diverse sources now number millions, and it is plainly 
impossible to re-examine each one. In any case, many arc of too small a photo- 


1 The method of reference To continuous series of vertical photo* is mure or less standardsed. The exact 
area covered by each successive print taken on a Right : 1 sonic ! > is plotted on a map, qt, tf photography is 
extensive and repeated* on transparent overlays above Eiiap* (cf, spccimeni Ell US traced in Choinbari dc 
Lauwe's Phtfagraphits Afrit etc.}. The latter method ensures aroimic reference to comparative photos 
of different dales— often a factor of great importance- Single oblique! and verticals can be indexed by site*. 

1 Gp. A Slierarn ‘Englbchc Luflaufnahmen in NordweitdeUtechEand lind rfnuKbe Forsrhung' a Germania, 
ag h 1951, 72-5, referring to facilities ^iven to P*ef. Kahrsfedt in 19-19 for the study of certain British air 
photographs cot rring the sites of Roman camps in N-W. Germany, 


10 


ANCIENT LANDSCAPES 

graphic scale tp be of much use archaeological I y, but it would be a grave 
mistake not to make full use of the large residue, w hich often cover little-known 
areas where the possibility of flights planned specifically for archaeology' is very 
remote. It was, for example, a single photographic sortie made when surveying 
the ground for a dam which first enabled Colonel Baradez to prepare a detailed 
map of pari of the Roman frontier defences in Algeria. From only 120 vertical 
stereoprints he was able to map an area of 15,000 hectares, packed with 
discoveries. Nor is this an isolated example. 

I he increased scope of discovery' makes effective publication a matter of 
growing importance. The evidence must, in its very nature, be presented bv 
(and judged from} a liberal supply of good illustrations, large in size: the best 
arc from half-tone blocks carefully prepared with fine screens (i.c. 130-line to 
150-line screens}, prmted on glossy paper of a suitable kind. Photogravure on a 
semi-matt paper can produce very sharp printings of air photos {cp. the 
Illustrated London News). This process uses a very fluid ink. Care must be taken 
with the details m the darker parts of the print. Whatever process is used, 
ImaJ success depends largely on skilful inking by the printer; in no brunch of 
archaeological tliustratron is die quality of reproduction of greater importance. 
But in drawing lhc interpretative plans the onus of clarity rests with the archaeo¬ 
logist. Ihe first maxim is: always err on the side of caution. It is as vital to 
know what to leave out as what to include- one must remember that the 
vast majority of the markings and features seen in most landscapes arc non- 
aie Ideological (p. 47, Sources of error’}. The second maxim is: the better the 

, d f-T- k r focjl the bcttcr the interpretation of the photographs. Often it is 
helpful if they are re-examined after an interval, with a fresh mind and eye, 
here the archaeological details are very numerous, as in the remains of Roman 
agriculture or Etruscan cemeteries, some minutiae have to be omitted Tor the 
sake ofclanty such selection and emphasis require careful judgement. If the 
ph'jtograpluc details are not distinct, diagrams on transparent overlays arc 
m u . Annotation direct on to the photos is an economy to be used sparingly, 

* OI V Whe ? thcr< \ IS no danger of obscuring significant features. In the final 

mJLf 3 T J °7 tud Y’ \ V1 ™ ! hf: evjdcncc sectns complete for the present, the 
rt ’ Sul s ground-air data are best shown collectively, overprinted in 

]y .J Th-im l ' K maP Pa er [° nC (P rcferab, y in or black on a grey 

‘ V’ inttwwic need for so much illustration makes original monographs 

costly, and is a Jinuimg factor for journals although some (notably Artiqmty) 
he ra P teof d R " R y Wlth “ \ hcir die outcome, the tendency for 

become S° °T P and publication has 

(nr ZJ ? r an r 1 - grCttLd P robl ™ Yet the need is undoubtedly 

f0 morc air arcb aeoogy il0t ]esSf particul£irl for (hc lannefl reconnaissance 

whose preparation tbts book is intended to assist 
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Use of the Evidence: Introduction 

Whatever the form of the photographic or visual record from the air, the end 
is to make it an instrument of purposeful archaeological policies; the means lies 
in a clear understanding of what evidence to look for and how to find it. These 
practical matters form the substance of the book, and, briefly, they will be treated 
as follows. We start by defining the uses of the evidence, and go on to consider 
in detail the classes of site that provide it (p. 13), methods of obtaining and 
using it (p. 49}, and its capabilities in general. In the succeeding chapters, 
the first two deal specifically with the recovery of the evidence of sites that lie 
below ground, and the last two concentrate on the study of remains above ground. 

The oblique photograph has all the expository advantages of the view from 
a conveniently portable hi!l-top and from a hand-picked position at close 
quarters. The vertical has a prime importance as map-maker. They are not 
rivals but complementary, each with its proper functions. The essential 
advantage of the vertical view is that measurements of sites can be made directly 
from it, and examples arc given below (p. 58) of the high degree of accuracy 
that can be obtained. With practice, such calculations should take only a minute 
or two (p. 143). A series of overlapping verticals confers all the benefit of stereo¬ 
scopic examination, described in a later section (p, 59) s :in( i some proficiency 
in this relatively simple technique should be a recognised part of a training in 
field archaeology. When studied in this way, the entire surface relief (including 
the slightest earthworks) can be seen in the form of a three-dimensional model, 
and is magnified in addition. This differs fundamentally from the two-dimen¬ 
sional view given by a single vertical print. 1 The practical value of stereoscopy 
is of the greatest importance, and numerous instances of this will be mentioned, 

A. First is the graphic demonstration of known sites in the context of their 
surroundings, with a full visual record of their present state. Exposition will be 
the main purpose; there are few sites from which one cannot draw fresh ideas, 
on re-examination. All major earthworks were sited with a keen eye to the 
immediate setting which is integral to them: their characteristics will emerge 
all the better in a comprehensive view. The plans of existing towns of ancient 
origin arc in the same category (cp. Chapter V), for the cartographer is often 
compelled to simplify in map-making. 

B. Intermediate between the functions of demonstration and of discovery 
is the topographical study of areas that arc known to have some particular 
significance, c.g. ancient coastlines and ports (Ostia, p. 237) and river beds 
(the 'Flume Motto’ at Verona, p, 256}. Geological and geographical factors 
enter extensively into the photo interpretation. For other examples see the 
section on ‘Terrain Study* (p. 44). The physiography of a region when seen 
from the air can give clues as to where sites are likely to be found. 

* “The rumination «f a iinglc photograph for detail is like gutftg about wjih a shade over one eye 1 ? 
Prof, C. A, Hart, Ah Photograph? Appthd to Survtying t p. ifi. 
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Under this heading may be placed the pictorial mapping of traditional 
landscapes that arc disappearing rapidly (cp. PI. 13, field systems in Macedonia): 
one example to which I am giving special attention is the remarkable network 
of medieval shccp-droveways in Apulia, whose known but fast vanishing remains 
arc the best evidence of the workings of the specialised economy of seasonal 
iranshumancc which once covered this region and others like it. 

C. Discovery of unrecorded remains:— 


(1) Surviving above ground: archaeological features either (a) incorporated 
and re-used in the modern landscape but unrecognised (cp, Roman 
roads and fields in Dalmatia, Chapter IV )*—or (i) existing as independent 
earthworks, but previously un-noiiced or not understood by observers on 
the ground. 1 Essentially, discovery on these lines proceeds from ‘total’ 
mapping, h outrage so to say. It is remarkable how much is waiting to be 
discovered by the first complete mapping of the smaller details of topo¬ 
graphy above ground. Precision brings its rewards. The fragmentary 

I emains of an ancient cultivation-system or street-plan may be literally 
under ones eyes, but remain unrecognised because a sufficiently detailed 
survey is not available. A good instance of this is given by the surviving 

II aces of a street system at classical Rhodes which I have been able to plan 
as a connected whole by aerial mapping, adding corroboration from the 
archaeological data to be seen on the ground (p. 277). A fortiori , it is 
scarcely likely that any other method will be equal to the task of providing 
the basic inventory of sites above ground which is a first requisite in many 
regions that are inadequately explored archaeologically (e,g. in parts of 
Africa}* 


(ii,i Buried features of all kinds, covered by surface soil or even shallow w ater; 
inconspicuous, and at times invisible, at eye-level. It is to this category of 
sites that air archaeology- has made the most decisive contribution, for 
equal results could not be obtained by other means. Here, too, it best 
fulfils us function as a guide to the excavator. It is, therefore, evidence of 
this kind that we shall first consider in the following sections* 

D. Preservation is a no lesser duty than is discovery. An added function of air 
survey js to prevent the unwitting destruction of sites and to enable them to be 
scheduled, or excavated in advance. Air archaeology is bv nature impartial, 
Tor any survey is likely 10 reveal sites of several kinds and periods intermixed. 
a tn on 1 u re attvcK ^ cll-charted soil of Etruria, for example, its use is made 
urgent at ibis very moment by large schemes of! an drirn prove men t (involving 

Thifd£!rT UnCe v lhC f ab,ishin 8 of [he the Roman road from London to Lowes, 

^ b V‘ r pbo,CS OVcr F °™, at the instance of Mr. Margary in 

(htine thcLTom^ thc <> | plr ' 1 'T' sjdc-ditehes {grass-grown, and incoitspkunus at eye-level), dilTercn- 
laiing them from the ending medieval trackways that were superimposed. Working Iron. thU alignment 

and r t?Ct f : n H qPP0,lted ' rmi0n4 >-. brin S in * perfto State of preservation at M ,m points 

2TStSSTiZrt d “ rtmnec ;* d r re r ,fd 1 D Ma w. w<J. 

pb. IX-XII, Antiquity, 1933, 350; also Reman Roads Britain, vol. i (1955). 55. H 
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deep-ploughing to a depth of several feet for the first time) which bring grave 
danger to the important sites that arc not visible on the surface but lie buried 
just below ground-level (instances are discussed on p. 154 and p* 140- 

Aerial discovery (especially of buried sites) often happens blind** without 
the slightest indication from other sources of information, but more often it is 
prompted (as will be explained) by clues to the potentialities given by an 
appreciation* based on the nature of the terrain and surface geology 3 finds from 
field work j or ancient texts. 1 

A passing mention must be made of two auxiliary techniques used in archaeo^ 
logical prospecting for buried sites which can supplement air archaeology,— 
where suitable conditions exist. The first of these methods is the g€Qthtnii£G(. 
The soil of ancient settlements often contains specially high concentrations of 
phosphates, from organic refuse; thus the soil of Fostat, early Cairo, has long 
been taken by local cultivators for use as a Fertiliser. Guided by the principle of 
soil analysis, archaeological investigations were successful in defining sites in 
Denmark, on the island of Gotland and in Sweden during the 1930 s, and in 
Italy and England too during the last few years. Near Copenhagen, for example, 
the lost site of the village of Stokkerup was found in this way, by taking 250 soil 
samples from a depth of 15 to 30 ems. over an area of 3° hectares and analysing 
them in order to find a high P £ C & (phosphorus pentoxide) content. In regions 
where the vegetation and terrain arc unhelpful to air archaeology this method 
can be used with advantage to sample wide areas: discovery by elimination 
should result. The second technique h electrical resistivity surveying. 1 The electrical 
conductivity of soils and rocks varies with the amount of moisture they can hold 
and depends upon their composition: as a result there are differences ol elcctiical 
resist an ce + With special instruments (e.g. the ‘Megger Earth Tester) these can 
be recorded and plotted as a graph, to confirm buried walls or ditches*—and the 
method is serviceable when the data from air photos or other indications are not 
sufficiently precise. See p. 144 f^ r latest results, from Etruna. 

Vegetation Markings: Crop-Sites 

That differential plant-growth and colour contrasts in the soil indicate the 
presence of sites beneath are, by now, familiar theorems of archaeology* But 
it was only as lately as the 1920*5 that O. G. S* Grawford literally put these 
buried landscapes on the map. True, others had seen and understood something 
of such phenomena as long ago as the beginning of the 18th century or earlier 

1 A notable instance of the value of combining the evidence from air pbutea with that from historical 
sources is the study of the Roman rirge-lin« at Masada: C. F. C Hawked, Antiquity, 192^ 195-213 an ^ 

ph. i-nc. , t . , 

1 The la teat example* of the suctcsful use of electrical raktmly surveying on buried *ro h to amt 
the effective use of air photos* were given during Lhe recent arehaeologicaL prospect ions in Central Italy 
b y the Fmdarfam Lerki. For the results, from cemeteries at Cervcten, and at Fabriano rear Ancona, sec 
E. Cara belli* ‘Ritertlie Geofisichc Sperimcntali su Aniidic Nccropoli r JUmsUi tfi Gcofistttt Applkala r 1955+ 
fasc. j -2 (pubL by lhe F&odaciant Letki, Milano). 
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still. 1 But 200 years had to pass before the causes and effects were first formulated 
into principles of general application. It should follow, predictably, that what 
holds good for the downlands of Wessex should also, mutatis mutandis, for the 
prairie grasslands of South America. It does.® Of course if matters were really 
so simple, discovery would decline into a clerkly chore. But things are far 
otherwise. Nature is capricious; climate, soil, cultivation methods, and other 
factors produce all kinds of variables. 

The occurrence of all vegetation markings is geared to weather and season. 
Thus in central and south Italy, the grain harvest will usually begin about the 
first week in June; by the beginning of July it will be over, and true crop-markings 
will have gone. May is therefore the best month in which to act, if ancient land¬ 
scapes are to be recorded in this form. But weed-markings, hereafter described, 
can become prominent in the stubble in August and September. In the autumn, 
the land is revivified with a foretaste of spring. Thunderstorms in mid-September 
and cool days in October regularly bring a welcome green to the bleached 
ground. This is a second important season for aerial reconnaissance, concentrat¬ 
ing on pasture land. But during October ploughing will remove these markings 
in the stubble-fields. Broadly speaking, equivalent parts of the Mediterranean 
follow a similar timetable. In north-west Europe conditions are less predictable 
but June and July arc normally the most rewarding months. But a comparative 
study of Allen’s photographs taken annually from 1536-39 proves that strong 
crop-markings appeared bv May in most years,—and young wheat and oats 
can give excellent results by April. Glover and sugar beet often react best in 
August and mid-September. 

One of the chief controlling factors in the formation of markings by any kind 
of vegetation is, obviously, the surface geology. In Britain such compact well- 
drained formations as gravel terraces, chalk, and limestone provide the best 
conditions, and these subsoils can likewise be relied upon in Europe. It is, for 
example, on the chalk areas and river gravels of north and north-west France 
that the first crop sites in that country are now coming to light (p. 75). Hard 
glacial moraines and sands have been found good in Scotland, 3 and the silt areas 

1 ‘Thomas Hcame in hh diaries refers to crop-marks more Khan once, e.g. under the date 22 May 1714 
(Hcamc Collections IV [Oxford Hut XXXIV, iflgy] p, 363) where he describes the street of Sil- 
chester being visible in the growing cqm, and under the dale 29 Sept- 173* (rtf VIII {OJirS- 19O7) 
p. a) referring to signs of old streets or wiiys in the cornfields north &f Dorchesterr Suikdcy's knowledge of 
thii principle Ls clear from a letter he wrote on 12 July 1719* referring to crop marts at Great Chesterlbrd 
in Esses (cp. Stuart Piggott, JVYtfiam Stuhlty, p, 52),' On the basis of these quotations Hcame has priority, 
as D. B. Harden points out (Trenu, Jffwbnjy Field Club t tg^ 19, 'Archaeological Air Photography in 
Britain 1 ), but even Hearoe does not claim to be the first to record crop-marks. 

a Cp, old cattle-trails revealed by crop-markings after ihe region had been ploughed, round Rosario on 
the Argentine Pampas j. L. Rich 1 The Face of South A merit® f an aerial traifTSf^ 1942, pis, tSl s 163 and p r 134 
[Am. Geogr. Soe,, Special Pub'L no. 26). 

1 First demonstrated fully by Q r G + S* Crawford and Geoffrey Alington during I heir air reconnaissance 
of Roman Scotland in June 1939; cp. Anhquilj, 1939, *cq r * CSp. pi. Va p —a Roman marching camp 
sited on a ridge of hard glacial sand p its buried ditches revealed by the contrast of bright green with 
desiccated ‘loast-coburcd' grass. 



i. Contrasted plants taken from a field of bar fey to show 
the details of a crop-mark site. On the left: An average 
plant growing on shallow soil- On the right: A specimen of 
twice the size* from the same field but growing above the 
deeper soil provided by a buried Rciiruiitcv British ditch. 
The scale is a cme-foot rule- Sec p+ 15- 






~^ r I oxi.j^1’ arst, Evxsuam, Oxhjhqsei t hK. A cn.ip-m.j i k seen from cyc-lcvcl * 
lhe pn-siurhib Ol the ditch of ;i Bronze A^c burial circle vs as revealed by neve 
t^mu ih iii it ley crop (clover and grass). See p. iti. PL Bradford, July 195], 



At. l.isosB Stanton n.\R< ot:ki t QxroiujsiiiBE. The underlying cau.se of 

ull<r ™ emp^mark: the line of dark humus shows the buried diich of a 
rectangular Rnmano-British enelt^ure, cut into the gravel sub-soil, and exposed 
alter the surface-soil had been removed. As a emp-mark it had already been 
discovered from the air. See p. 16. PL Bradford. 
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of the Fens in eastern England have been equally fruitful. But clay soils arc very 
rarely of any use. In Italy, various kinds oflimestone, and also tufa, have given 
admirable results. Even Roman vine-trenches as narrow as t£ feet across will 
produce vigorous markings. Pits {for burial or grain storage) about 3 feet in 
diameter arc the smallest individual features generally visible from markings in 
Britain. 

Large stake-holes for massive limber uprights can be identified p hut 
buried post-holes and foundation-trenches of wooden huts and houses ordinarily 
do not affect the vegetation sufficiently to make their appearance; among some 
exceptions are the timber barrack buildings inside the legionary fortress at 
Inclituthill, where green lines in parched grass outlined the positions of the 
buried foundation-trenches dug for the wooden walls. 3 The site of ‘Woodhenge* 
will serve as an example of the lower limit of wliat can normally be recorded. 
Wing Commander Insall was able to see, by direct observ ation from the air, all 
the concentric rings of buried stake-holes as crop-marks in wheat in July 1926. 
On his low oblique (Antiquity, I, 92-5) the smallest stake-holes that one can 
identify with certainty belonged to those which excavation showed were at 
least 2J to 3 ft. in diameter (from 3I to 5! ft. deep). But many smaller stake- 
holes were not clearly visible on the photo. The conditions were the optimum, 
with only 1 foot of earth above the chalk subsoil. 

The soft alluviums which form the basis of many important plains in Europe, 
into which plant roots can easily reach down when conditions are dry, seem to 
produce vcgetational uniformity and to limit the probability of surface markings. 
This is an important fact. 

Let us begin wiih a simple case which will take us, literally, to the roots of 
the matter. On the left of Plate t is a specimen of barley which I took in April 
1950 from a held near Dorchester (Oxon), representative of the normal crop 
growing in humus only l foot deep above the undisturbed gravel subsoil. On 
the right is a random sample from the same field, and from the same crop, above 
a buried Romano-British enclosure ditch, estimated to he about 6 feet wide and 
about 4 feet deep from ground level. From both the air* and ground view the 
contrasts of height, colour and bushy growth between the normal and the 
favoured plants were clear. Even after harvest, the thicker stalks remaining in 
the stubble above the buried ditch enable the enclosure's outline to be seen. 
The plant-chemistry producing vegetal ion-markings deserves more exact study 
than it has received. Over this ditch the barley had a much broader blade of 
darker green, and averaged 2| feet in height when examined (it was a dry 
spring time), as compared with 1J feet for the yellowish-green barley elsewhere 

1 E.f^. the limber stockades whose k>Og lines of buried 5takc-hulH half bnc.n found in south and cast 
England; sccp r 18, n. 6- 

1 j. K- St. Joseph* Joum. Roman Studio, *951 1 63 h and pi. VHI P 3. See also below, “Scope and Limitations 
of Search^ p. 75*. n„ t . 

* The sile can be seen, as a rectangular crop-mart, near the top of an lirphnio by Major Alters OflipmiUj 
vaL IH f 1938, pL XVII ■ Dismay from Mf A ir ± pi. iB, 
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in the field* 1 The former were healthy plants, the latter seemed to be suffering 
from a phosphate deficiency—which is especially apparent in barley, swedes 
and turnips, It was a purplish tint on the leaf which betrayed the lack of phos¬ 
phates. The yellowish-green tint, more noticeable, was caused by insufficient 
soil-depth, which means insufficient rooting-depth, for the roots must feed from damp 
soil. This is the vital factor. Under a hot midday sun, for instance, the crop-roots 
over a buried ditch will be growing, while the roots over the gravel will only be 
marking time. 

A crop-mark’s extra-tall grow th can, in extreme cases, even cause a slight 
shadow and increase the contrast. 1 Occasionally, when long in the stalk and 
heavy in the head, corn will be beaten down by bad weather and, thus Maid’, 
will accurately outline a buried ditch. 8 After harvest the mark will persist in 
the stubble, as the stalks will lie slantingly, reflecting more light. Crop-marks 
are sometimes obvious at a very early stage in growth, blades of young wheat 
being well advanced when little has appeared elsewhere on the surface. Another 
form consists of re-growth in a clover crop (in ley); Plate 2a shows the vivid 
contrast this can give, even when seen from cyc-Icvel* This field (on gravel at 
Foxley Farm, Eynsham) was photographed in July 1951; its ley crop (mixed 
rye-grass and red clover) had received a first cutting two weeks earlier. But the 
clover began to grow again, almost immediately, above the circle of the buried 
ditch round a levelled Bronze Age barrow * The green band stood out markedly 
against the cream-coloured stubble of the cut grass-stalks, and some time 
elapsed before the clover became equally green all over the field. By way of 
comparison, Plate 2b shows a crop-mark site at Linch Hill, Stanton Harcourt, 
after the shallow humus had been skimmed off to the level of the gravel, exposing 
the filling of a Romano-British ditch am iifti, 5 It is not surprising that its deeper 
soil regularly affected the vegetation above it. 

Crop-markings can be found in any European country (p. 75); it is an 
anomalous and artificial situation that, so far, they have been found in quantities 
only in Britain, and in Italy (Chapters II and III), Our own soil is revealing 

1 I am grateful to Dr. E. W. Russell, of the Soil Science Department, Department of Agriculture, Oxford 
University, for kindly reporting an these specimens. A photograph of contrasted samples of com from a 
crop-site in Hertfordshire was illustrated by O. G. S. Crawford, in Proc, Prtftitl. Sot., 1936, pi, XXVIII, 

> t or crop-marks combining shadow and reflected high.fight from the uUer plants, cp. Oxoniauia 1940, 
vol. V, pt. XVI (enclosures at Long Wittenham), and vol XVI, pi. IV (Iron Age storage pits and'im- 
cjHtire, Scanlon Harcourt); also Dutwtry from t/u Air, pi, 48, 

1 E.g. Vktotia Count? History, Own, vol. I, pi. XXIa (Roman farm nr. St ones field). and Distovtn from the 
dir, pi. 5*a. 


Fw an air photo of these markings, see Oswimjia, VI, 1941, pi. XI and fig. m (circle No. V). and 
Discovery from the Air, pi. 5, and also Luflbild und Voremhuhlt, 1938. p. 37. This last contains a selection 
n™ , "* l pre-ig-aS air photos of British and German sites, published hy Hanaa Luftbild with text by 
a G. Sr Crawford and £. EwaM. Ciied below as Luftbttd. 

When this »ir photo was taken, early in June 1933, the markings were already clearly defined in fields 
bearing four different Crops;— barley, wheat, oatS p and grass, 

* The appearance Of this ditch as a right-angled crop-marking, before gravel digging began, can be seen 
towards the lop of Major Allen’s oblique air view; KC E, Qxort voJ. I, pi XIVh. 
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hundreds more, and X have included two examples of those which I found and 
photographed during an acrid reconnaissance of the coast and river valleys 
of East Anglia in July a few years back, using a 5 inch F.L. camera from 
1,000 feet. The first of these (Plate 4a), to judge from the photographic evidence, 
is in all probability a new example of one of the classes of Neolithic to Early 
Bronze Age ritual enclosures, collectively known as ‘Henge-monuments’. 1 On 
this photo it appears to have a broad continuous ditch and a single entrance. 
The crop was wheat, and the colour contrast between green and buff was 
marked. The dimensions can be approximately calculated from the adjacent 
track, conservatively estimated about 8 feet across. The entrance would be 
c. 20 feet wide, the ditch c. 20 feet wide, internal diameter c. 75 feet and overall 
diameter c. 115 feet. On this photo there are no traces visible of holes for timber 
uprights inside, as at the Armmghall ‘henge* site near Norwich {Proc. Prehist. 
Sac., 1936, pi. I). But the proportions of the inner circle at Arminghall are 
similar j internal diameter e. 80 feet, and width of ditch c. 28 feet. My site lies in 
the parish of Stratford St. Mary' (Suffolk); its position is just above the 150 foot 
contour, north of Stratford Hills Farm and dose to the south edge of King 
Wood, which can be seen in the photograph (O.S. New Popular cd., sht. 149, 
grid. ref. 05203565), in the Stour Valley. 

1 he second example (Plate 3) also has recognisable characteristics. The 
chief crop-marking is that of a large rectangular enclosure, subdivided by 
another in one corner. There are some complications from other markings, but 
there is a clear resemblance to the class of Roman farm-enclosures found from 
the air by Major Allen round Oxford,* This interpretation is strongly supported 
by Roman pottery which Mr. Rain bird Clark and others have since found on 
the surface of the field at this point. The enclosure, which at a rough estimate 
measures about Box 150 yards, is situated in Cantley parish (O.S. 1 inch, sht. 
126, grid ref. 378054), nine miles ESE. of Norwich and half a mile E, of 
Hassingham church. Few air photo sites from the parts of East Anglia facing 
the Continent have yet been published, although the region contains many 
areas of gravel terraces and other suitable subsoils. Essex, for example, is of 
interest for its archaeological rfile in relation to immigrant settlers,—and the 
reconnaissance revealed the existence of crop-sites near the coast. 

Air search has, of course, done much to fill some of the artificial blanks in 
our national distribution maps, as forecasted from the first. In eastern England, 
the study of prehistoric and Roman landscapes on the Fenland and its margins 
has been enriched and broadened by the revelation of buried sites, and the 
quantity of those revealed on the gravel terraces of the upper Thames valley 
has similarly helped to balance that preponderance which had been attributed 
to the chalk downs of Wessex because of the number of sites preserved above 

1 For analysis of the types, cp. R. J. G Atkinson, in Excmiatiem of Dmchistrr, Oxm, tit RrfKxt t igc,. 
S. fiippu, .VtoltlJlit Outturn of the British hits, 1954, 

* V.C.H., 0*m, I, pb. XXI.XXIII. 
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ground then 1 . The Midlands, too long relegated to the dreary status of a Most 
province’* have proved a fruitful hunting-ground for Dr. St. Joseph; so too has 
Roman Scotland. But as far as published material goes,—and air photos like 
all documents become fully effective only from their date of publication,—- 
there are regions still insufficiently represented. The Cotswolds 1 are one; so also 
is the south-west, Somerset, Devon, Cornwall.* Potentialities are obvious; the 
mapping of moorland hut-circles, enclosures and the diverse remains of ancient 
hill-farming could be greatly aided by the careful study of air photos (for 
mapping, verticals would be most desirable). The same is perhaps still more true 
of Wales, and certainly of Northumbria 3 and southern Scotland.* The archaeo¬ 
logy of highland zones In Britain has usually received less attention, though it 
completes the lowland picture. Difficulties are real; heather is a hindrance, and 
so is bracken (though this dies down at regular seasons). But much is bare or 
under grass, and the dry-stone walling and low earthworks of highlands can 
make excellent subjects for aerial recording. Specialists on these regions agree 
that accurate plans have been too few, and they deplore the uncertainties that 
arise. It would be a great gain if a large comparative series of such sites were 
published in the form of vertical photographs, in hilly country, it is particularly 
useful to be able to have a picture of the layout of archaeological features against 
their natural setting for some distance round. To examples of aerial mapping 
in these regions 1 shall return in a Future publication, and so must not digress 
here. 

Crop-sites, representing as they do remains which lie hidden, are naturally 
those most capable of revealing new- congeries of sites and of turning isolated 
instances into significant groups. The ceremonial ‘cursus’ sites found by Major 
Allen, and the henge-monuments which he and others added, are examples 
of such virtually new distributions. 4 Another good example is the class of 
mysterious 'stockades’ produced by Allen and by Riley from the upper Thames 
valley, Northamptonshire and Lincolnshire,* Or, to take a case from Italy, 

Major Allen never explored. Lhc Gotiwokli systematically,, but he showed, the way by his discovery of a 
circle of the 'henge 1 class at Wot well, near Burford (cro p-site); Atkinson, Gxonimsie XIV, 85; 

Discoi^jy from the dir, pL i^A. 

5 ^P- *- J - ^ ^ Radford, Prflf. Prehkt. Soc . 9 1932* 55-84, 'Prehistoric Setllcmcn.Cs on Dartmoor and the 
Cornish Moors’; based on ground survey but including two fGA.F. air photos (pi. VI), The long rows of 
scones in Alignment on Dartmoor make another good subject for aerial mapping; ice J. Bradford, Antiquity, 

* 93 ^> 444 " 4 ^ (^iucr this pica, was written. Lady Aileen Fox has fiinher shown how air photos assist the 
study of Celtic agriculture on Dartmoor, P.P.S., 1954, 87-Eoa.) 

* suitable sites rp W. J, Hemp and C. A. Gresham, Anii$ 19^ 183 scq+ 'Hut- 
drdes in nunh-west Wales 1 ; A, FL A. Hogg, Antiquity 1943, 136 seq. ‘Native Settlements of Northumberland'. 

1 My forecast has been verified by the R G.A.Af volumes For Roxburgh (1958). 

* As usual, after the type is well defined, examples are thro soon recognised in other regions, as for 

instance with Allen s Neolithic Vursus* sites; cp, air view of another as a cro^mark at barnacle, Northaxib; 
Prx. Prehut. Sw.., 1935, pi. XlX. Ground and air reconnaissance has recently made extensive additions to 
the "Dorset Gursus' (actually two, joined end to end) measuring six mil« long! Cp Atkinson, A*tiqufr t 
l 955r 4iF >-IV ial plan of curnu m Maxey, Norihants, by Sr. Joseph 

•The ciop-tnariu indicate Jong rtmtinuoin lln« of large poM-hole, running country. For air 
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there are the trenches of Roman vineyards, which had never before entered 
field-archaeology as a tangible form of site; yet in Apulia we located their 
markings in such quantities in 1945 that it has been a major problem to put 
them on a map. 

In contrast to mat kings caused by extra growth ate those from opposite 
causes,—the reduction or total failure of vegetation above buried roads, wall- 
foundations, and the hard surfaces of floors* etCn* where soil-depth and moisture 
arc consequently less. Grass can react as well as crops. For these effects 1 use 
the term f parch-marks\ Such parching may be severe even in an English 
summer* and its effects were sufficiently obvious to attract the notice of many 
early antiquarians. It would be a pity to omit those naive but apt verses turned 
by John Kenyon, philanthropist and poetaster (1784-1856), on the subject of 
SilChester’s buried street-plan:— 

Yet eyes instructed, as along they pass, 

May learn from crossing lines of stunted grass 
And stunted wheatstems that refuse to grow. 

What intersecting causeways sleep below. 

And ploughshare, deeplier delving on its path, 

Will oft break in on pave men l quaint or bath; 

Or flax-haired little one, from neighbouring cot, 

Will hap on rusted coin, she knows not what; 

Bout which though grave collectors make great stir 
Some pretty pebble found had more contented her. 

Silchcster's street-plan was magnificently show n in the form of patch-markings 
in June 1934 when photographed from the air by Major Allen. * 1 * 3 

This was, in fact, some years after an R.A.F. photograph had conclusively 
demonstrated the importance of parch-marks on urban sites by revealing the 
plan of the Roman town at Caistor in Norfolk,* complete In its essentials and 
even indicating for future excavators the probable outlines of the Forum, 
temples, and baths. Since then, buried streets and houses on the site of Vcrula- 
rtiium 5 have likewise made their ghostly appearances as parch-marks, and 
recently the plans of a number of other Roman town-sites have been aerially 
mapped in the same manner, for example by D + N, Riley at Aichcster (near 
Bicester* Oxon), 4 and by J, K. St„ Joseph at Wroxeter in Shropshire, Catterick 
in Yorkshire, and Mildenhall in Wiltshire. 6 Buried medieval foundations can, 

pbolCH and details, see Oxonimnti, V s pi. XX, ibid. y VIII-EX, pi. XI a; Aniitftiiij, 1945, 148, 151. The 
only excavated example, near Lechlade, Oxen, was probably KomUtoBritiih or later (Oawvwnri*, XI-XII, 
44 scq.)* Sec also Dhtapcrj from tfo Air, pi 54. 

1 G&gr. Jmm k JaiiL 1945, 47 t pi i%; Lu/ihiid^ 49 (contracted marking in 3 crops). 

3 Antiquity T ipag., 182 and plate facing p. 183. 

1 Jontn. Rtmum Siudtis, XXX T n 1941, pis. X 1 V-XV* 

4 Qxmffftfia, VXII-IX* pi XIc: (in crop). 

3 Juam r Raman Studies* XLITL 1353,, pi. XII (in crop)' pi XI tl. I {tn grass), ii (in crop). Other parch- 



20 


ANCIENT LANDSCAPES 


naturally, react equally effectively, * 1 * In 1934 on the site of the Roman house at 
Ditchley, the parch-markings which revealed the plan were dearly visible by 
the month of May. 1 For a com crop in England this was abnormally early in 
the year, but in Italy it would be the most likely month. It was at the end of 
May 1945, on the Foggia plain, that Williams-Hunt and I observed and 
photographed the plan of a Roman country house, 3 complete like that at 
Ditchley, with its buried walls made visible by parch-markings 1 in corn. 
Dissimilar from the typical crop-reactions quoted, a curious and rare effect* 
was observed when Mill Heath, Cavenham (Suffolk), was ploughed in 1947. 
This heath was barren, acid soil, but was included in the current attempts to 
bring marginal land under cultivation. It was a dry and late year agriculturally, 
and much of the corn sown on Mill Heath failed to come up at all. But at one 
point it flourished exceedingly. This was a spot where the soil contained many 
tiles and a large quantity of broken mortar, indicating a buried Roman building. 
The outline of the building was so clear as a crop-mark that air photography 
was not needed. In such a dry summer the presence of building debris in the 
soil often has an adverse effect on a corn crop. But here the opposite was true. 
One probable explanation, I would suggest, is that the increased amount of 
lime, supplied by the mortar, corrected the natural acidity of the soil. 

Occasionally it happens that markings caused not only by advanced but also 
by retarded growth are visible simultaneously on the same site. On Plate 4b, 
for example, they show the lines of buried Roman roads which focus on a point* 
just north of the river None and the town of Durobrivae on the opposite bank of 
the river. This excellent oblique taken by Mr. Keith jopp in the summer of 
1952 is instructive for several reasons; one is that contrasted forms of crop- 
marking arc displayed on a single photo of a limited area. Fig. 1 show's my photo 
interpretation. On the left of the photograph the top soil is shallow above the 
gravel, and the corn as a whole was ripening and assuming a lighter, yellow tint. 
Here the buried ditches which demarcated a Roman road and enclosures (and 
also barrow circles) were revealed by com which was deeper rooted and still 
® dnrk green hue. But on the right and in the centre, the converse is visible. 
In this half of the field the top soil is deeper towards the alluvial zone along the 

marl, >jtc* which he has published include XL, ijjQ, pi. VI, 9 (Ramin house at Little Milton, 

0 *dji; crop-site) and ibid., 1951. pi. VIII, i, 9 (internal layout of Roman forts in Scotland, in crop and 
C™*)- 

1 Cp. ihc ccEebrated air view of ihe buttressed building whose plan appeared on the grass in the interior 
of Portcheiier Castle; Antiquity, 1933, 478, and pi. I; Disemvryfrim ikt Air, pi. 63. 

1 Antiquity, JX, 1935, 47a, pi. VI, Dittoing from tht Air, pi. 51, 

1 Iliwtraird L&nd&n JVfHPj* 1950, ApriJ 39, 

1 The recent accidental rediscovery of the large ‘villa 1 that was covered by the CcntoeeUe aerodrome, 
ouuide Rome, resulted from the appearance of parch-markings in grass during middle and late summer. 

1 Described by C. W. Phillips, Antiquity, 1947, 91a. 

* \ hoi i l uf Castor railway station, and at the centre of ‘Nurmangate Field 1 on the early 

map by E- T. Artis, Tht Dxmbnvai of Antimirmj, 1828, Nurmangate Field contained the sits of a number of 
Romano-Bntish potterv kilns, and Artis, p|. 40, shows an excavated example. 
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river, and die com as a whole was dark green through natural, and not man¬ 
made, causes. Here, therefore, it was a reversed form of colour contrast, caused 
by parching in the crop, which indicated the buried metalling of two Roman 
roads lying close to the surface, 

These Roman roads had already been studied by Mr, I. D, Margary who 
arranged for an aerial survey of this area in 1931, 1 On tiie ground some are still 
recognisable From the traces of the raised agger on which they lay. The line of 
Roman Ermine Street nearby is especially well marked In this manner. But long 
stretches of the smaller Roman roads (including some on Plate 4b) have been 



F10, 1 Normangate Field near Castor, Northants. Plan, in interpretation of crop-marks on 
the oblique air photo on Plate 4b, showing buried Roman roads and enclosures, etc. The 
straight lines at A and B are, however, eaused by modem agriculture, See p. ao. 


ploughed out and ordinarily arc imperceptible at ground level. Mr. Margary 
was, however, able to confirm several of these in 1934 by judicious probing 
with a steel rod to locate road-metalling. 

In describing some further particulars of these roads I shall follow the number¬ 
ing given them in Mr, Margary’s article. The 1952 air photos confirmed that 
Road I began at the point where Ermine Street crossed the Ncnc. At the point 
where it changed direction (Plate 4b, centre) it is detectable on the ground as a 
distinct raised agger. This is the road marked on Artis’s plan as ‘Lady Cony- 
burrow’s Way’; and a portion of its continued line, beyond the area which 

1 Described in Antiquaries Journal, XV, 1935, 113-18. For other references to aerial observations round 
Durobrivae, the discovery of the Roman camps, etc., see Anliqtdiy, 1930, 274; 1939 j > 7 ® 455 i l 945 > 

14B and plan. 
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I illustrate, was very successfully photographed from the air by Major Allen. 1 
I-et us next consider a branch, Road IV. Although so clear from the air, it was 
not visible during the ground-check in 1934, but probing located the metalling, 
Some of the 1952 photos show that its buried course does not continue to run 
straight, but bends north and then turns west again towards Ermine Street. 
Mr. Jopp's obliques also give new information about Road V. They show 
clearly that it did not bend before crossing Road III (as shown by earlier maps), 
but instead its parallel ditches maintained a straight course north-east, towards 
the Roman buildings on Castor Hill. 1 hus the evidence from the latest air 
photos suggests a small change in Mr. Margary’s useful map in Roman Roads in 
Britain, 5 , 1955 * *9^- ^ 15 in fact quite certain that the road-system in this area 
was subjected to development and change in the course of time, particularly 
as the civil requirements of the town grew. 

TIk last point, from this area, is a cautionary one apropos of the study of crop- 
sins. All the 1952 photographs showed two long light-toned lines in the com 
which meet at a point just cast of the angular bend in Road I. Superficially, 
they resemble parch-markings but they are in fact thinner and fainter than the 
maikings of the proven Roman roads, and one of them actually passes across 
Roads 1 and IV. By accident these linear markings lie close to genuine road 
junctions, a Fact which makes them more puzzling. Fortunately, however, 
the photographs make it clear beyond doubt that they arc modern: each line 
precisely bisects an opposite angle of the field, and similar straight lines can be 
seen in the neighbouring cornfields, where they radiate from the corners in 
exactly the same fashion and meet near the centre. Their origin, then, is non- 
ard 1 aeological. The study of a number of obliques proved that these crop- 
markings were formed by a series of consecutive turning-points made, when 
cornering, an agricultural machine* Some large fields arc ploughed round 
and round instead of tip and down. Several other straight lines, caused by 
furrows between modern ploughing-strips, have also to be eliminated. All this 
proves once again that for the oblique photography of a complex site like this, 
it is essential to take views from all directions For comparison; and it is also a 

reminder that a comprehensive vertical photo would have revealed the modern 
markings more speedily. 

In Britain the cereal crops provide the majority of markings, barlev being 
perhaps the best, although wheat and oats rival it closely. R ye will react too 
. .its has been a particularly rewarding crop in northern England 3 * and in 

1 Equity, 1333, a«ja and pL lit. 

* A * thc r ™ t ' t ° r platc 4. Hark irnmled a,™ should also be noted. Thrv ate marking ralt!rH bv 

l ** tma> “ bcs[ irra,cd wkh —“■~ 

n r T ° rihcinltf T bdldlr ^ Homan rou at Betkfum, Cumberland 



3, Near Hasnikgiiam, Norfolk. A near-vertical view of a rectangular Romano-British 
farm enclosure, etc. Revealed by crop-marks found From the air. Sec p. 17. Ph. Bradford,, 

July 1947- 




b 1, Xcaf Strath i kd St* Marv, Siffoi.k. Low oblique of a circular enclosutc with a broad 
<lltch ' v ‘ <le entrance, resembling ritual sites of the Xeolit)ii:c-£arly Bronze Age. Revealed 
by crop-marks found from the air. Sec p. 17. PL Bradford, July 1(547. 



4 .. Nojsuanoa'k near Lux oh, Xortha*ptons»,«:. Low oblique, looking east, 

slumon. butted Roman roads, etc ., in the form of two contrasted tvpc> of crop-m!U „f 
parched. and of extra, growth). See p. 20 and Fig. t. PL Leith J*pp t 1953. 











> \ ertlral view demons rating soil-marks in the at Hid I process nl' formation, produced by features both 
artificial and natural in origin. JKiu.li11 The parallel lines of twoanti-tankditch*.'*, ^kIII visible even where 
levelled by post-ivar cultivation* Left: Old c haunt-band meanders surviving as soil-mark*; those |jortinm 
which appear black still contain some water. The field-pattern is of comparatively recent date. See p, 2d r 










h, Greece, south oJ Athens. Vertical photo of the plain and fuut-hilb of Hyxxictto* north-east oft ilyphada showing 
ihr parallel lines of ancient culuvaikm terrace^ outlined by soil-marks but mostly levelled by modem ploughing, 
I he darker zone show the area under grass, with ancient terracing shown by soil and shadow marks on the lower 
slopes, I his is only a pan of the very large area of old terracing Found from the air. The lower part of ihb photo 
show* features described m\ Plate 7, See p, 30 and Fig. i. Crown Copyright Rrsenrd, 
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Scotland during Dr. St. Joseph’s aerial reconnaissances. Lucerne * 1 * * and clover 
usually respond very well, and occasionally produce spectacular contrasts. It 
is not always realised how deeply ihcir roots can go; in the south-west United 
States the roots of lucerne can penetrate (after 3 years) to a depth of 15 feet into 
pebbly glacial subsoils! Of the root crops, sugar beet* is the most likely to show 
markings; turnips* and potatoes can show them but results are variable. Horse- 
beans have given very good results, and it was this crop which first revealed 
the ‘Big Rings’ at Dorchester, Oxon, on 16 June 1927. 4 In practice, the 
appearance of crop-markings is often accentuated by extra strong growth in the 
weeds as well as in the plants; this circumstance helped Havcrfield, for example, 
when (from 1893) he and others made pioneer surveys, on foot, of crop-sites 
at Long Wittenham, Berks. 5 

But whatever the type of crop-mark, either of extra or lesser growth, the 
archaeologist hopes for a prolonged drought! Three or four weeks of dry weather 
in the summer are needed in this country' for good results to be obtained, but in a 
spell of drought the contrasts become steadily accentuated to a dramatic degree, 
and many small details appear. If wet weather folio;vs, the marks will soon grow 
faint and even disappear. Photography is not advisable on windy days, when 
the swaying stalks can blur or totally obscure the markings. 

The details of crop-growth, in terms of soil-science and botany, would repay 
closer attention from archaeologists. To the question ‘how deeply do the roots 
of different crops go down? 1 the answer is not a simple one. The vital factors 
are the moisture (for roots take their food from damp soil) and aeration in the 
soil. For example, the root-systems of cereals and sugar-beet arc able to reach 
a depth of as much as 4 to 6 feet. It is thus that they have it in their power to 
draw visible benefit from the moister conditions of deeper soil given by buried 
ditches. But they will only develop such roots if conditions are dry. In a wet 
season, on the other hand, the same plants may not need to go dow n more than 
1 foot; there will be little difference between their rooting abilities, and the extra 
depth of soil provided by buried ditches will not matter much. It follows, too, 
that a deep top-soil, as on many fertile plains in north and central Europe, will 
greatly reduce the probability of good crop-marks appearing. 

It is very instructive to take the air photo of a complex crop-site, enlarge 
it, and compare the archaeological details that it shows with those actually 


For a comparison of marking* in. oars, wheat and sjrass above different sectors of the same ditch, cp. Craw- 
ford, Ai r PhQtugmphy r ArchaeotagistSi 1929* ph Hlj Pimpemc Down, 

t iLi.g. O.vfitii/ftviti , !. jjL Ip and p- 1^3 and bairowi at-^orch-Stoke). 

1 E.g. cndonsm at Hampton Foyle, Oxon, photographed by D. N. Riley. Arch. Jouttl, i W , ph VI a. 

1 Differential growth in a crop of swedes helped to reveal the vanishing outlines of a Roman marching 
ramp at Cradtcnlhnrpc in Westmorland. Tlte roots reacted nol lu damp, bol lo tti.fi extra accunmlalion of 
well-drained humus over the levelled ramparts. L A, Richmond, * 943 ? 4 ®- 

1 Antiquity I 5 469 and pi. L On this occasion the file was pari under bean* and pan under barley. The 

beans gave much the clearer marking*. 

a Proc, $oc, Antiqwriri* andser.. XVII!, l-o- seq. p and fig. 





ANCIENT LANDSCAPES 


24 

proved by excavation to exist. Dr. Bersu has given a good example from the 
interior of the Iron Age farm at Little Woodbury, near Salisbury, 1 —contrasting 
the outlines of its big ‘working-hollow 1 and storage pits as shown by the crop 
and as finally planned. Some of the smaller pits, drainage gullies, etc., had not 
caused any differential growth above them. Detailed comparisons of this kind 
contribute helpfully to the analysis of un-excavated markings. 

At present, crop-mark sites arc the almost exclusive perquisite of European 
archaeology and ecology, although Lhcre are signs that they may develop some 
importance in parts of the U.S.A, (p. So). 

In Kenya the large tea and sisal plantations produce their own crop markings. 
Ancient hut-sites are shown by crop-failure among the tea-plants, e.g. from 
excess oflime in the soil. Examination of a sisal crop makes it possible to estimate 
the probable depth of soil at a certain point, judging by the variations in the 
height of the plants, which have long root systems. From many parts of the world 
crop sites arc excluded,—in the tropics by irrigation and rice cultivation; in 
the archaeology of S.E. Asia they are replaced by a dense growth of scrub and 
trees over ancient earthworks, and we must regard these sites (together with 
some grass-markings) as the regional equivalent. 


Grass and Weed Markings 

Archacologically, reactions of extra growth in grass, as lines of darker green, 
have been recorded only sporadically 4 during British summers. The major 
discovery by this means was that of the ritual ‘henge’ enclosure at Arminghall 
in Norfolk, 4 whose concentric ditches and stake-holes for timber uprights were 
clearly defined by luxuriant grass growth above their positions. But markings 
in grass resulting from lesser growth are a more common variety in this country, 
and parch-markings of this form have been relatively prolific in the north, 
demonstrating the layout of a number of Roman military posts and roads. The 
colour contrasts arc sharp, give good photographs, and are unmistakable. One 
good example is the Roman road near Lochmabcn which in the summer of 
1939 emerged as ‘a dead-straight band of parched brown grass traversing 
pastureland that was less parched.’* A similar contrast disclosed buried buildings 
inside Roman forts at Kirkby Thore (Westmorland) and at Birdoswald where 

* Ptk. Prrhiit. S<k>, 194a, pi. lit, 

a r.x.imp 1 « include she Neolithic causewayed camp [Robin Hood’s Ball) hear Shrcwton, Wiltshire, 
3 i; and ring-ditches in river meadows near Oxford, Choninuia, V]I, pis. 1-3- XIV, Si; XJ-Xli, 
pi. iU. Grass land on alluvial soils in N.W. Europe is usually a poor recorder of air phou silts. 

■ Ptot, Pnhiit. Sot., 193^1 pl' 1 view by Wing Cdr. Insall, V.C., who discovered the site), and pi. Ill 
(the grass-markings defined by lines painted on the ground, to assist the excavators) ■ 

1 ^■ Grawford. Romm Stullartd, p. 9; and A t/iftii/f, 1939, 284, pi. IVs. An interesting variant form 

ofgrass.fiiark was observed at Rcyeross on the YorkshireAVcstmorland border. The rampart of the Roman 
camp, engulfed in the moss, was traced by ’a luxuriant growth of whitish bent-grass’. J. A. Richmond. 
JM.S., 1943, 4&, 


AIR ARCHAEOLOGY: ITS PURPOSE AND PRACTICE 


25 


‘the paving slabs of a flagged floor were clearly marked by squares of parched 
grass during the drought of 1949.’ 1 

In dr)’ zones, in various parts of the world, the roots of some grasses will fan 
out to depths of as much as 3 feet. In view of the archaeological importance of 
the markings caused by wild plants, or ‘weeds 1 as they appear to cultivators, 
it is worth noting the relatively considerable depth to which their roots reach 
when conditions are dry,—if they can penetrate. The facts arc set forth in a 
study 4 by Sir Edward Salisbury, formerly Director of the Royal Botanic Gardens, 
Kew, Chalk Milkwort, a tiny plant only an inch or so tall, sends roots 12 inches 
deep; Rock Rose (only a few inches tall) can root nearly 2 feet deep; Spurge 
(also common in the Mediterranean) reaches a depth of 4 feet in dunes, and 
such low-growing plants as Scarlet Pimpernel and Thyme go down to 1 foot and 
2 feet respectively. Conditions in the wcll-drained habitats of chalk and dunes 
in Britain which he describes are reproduced to a still greater degree in southern 

Europe. ■ ■ ,, . R ,. 

Such seemingly insignificant plants can exercise an important rflle in held 
archaeology, especially in southern Europe where they react strongly over 
buried sites. The failure to observe these phenomena is one reason why some 

regions have no markings on record. _ 

Naturally, pasture land in Mediterranean countries is much more affected 
by drought than in Britain, and it is important to watch it closely between July 
and early October. Such pasture often contains more ‘weeds’ than grasses. In 
this period, wild flowers arc often of decisive assistance, delineating the course 
of buried ditches in bright colours, e.g. of yellow rugota. Elsewhere I have given 
examples of their signal value on the parched plains of Apulia, 3 when tracing 
Neolithic settlements, or Roman and Medieval fields. These wild plants ave 
long root-systems which are affected by soil-depth. Markings of extraordinary 
clarity were also produced by very lowly and insignificant weeds (some no 
larger than those that one removes from a lawn) which crowd together over an 
ancient ditch. It was understandable that their roots should be able to derive 
benefit in this way, for ordinarily there might be only a foot, or less, of soil 
above the rock. So abundantly clear were the markings caused by such weeds, 
often only a few inches high, that they revealed considerable areas of rock-cut 
Roman vine- trenches, —buried vineyards,—on photographs taken from an 
altitude of 10,000 feet (2 miles) 1 Every vine-trench was shaiply defined on the 
ground by a dear linear ‘weed-marking’. In Spam, South Italy, Greece and 


■ rtrirJtnf tifi *B9* the 

K4atimaty, i€)5n, 8 5 -ti ( and pi VI. In Britain they play a Hr lesser pari. Yellow charlock and red P*PP = 
will obC^SJur (cp. Mm/w th Air, p). 131; Hill, Hants). One of the ^ » 

No 6)af Dorchester outlined by white charlock (also called white mustard and wild radish)! Aikmaon 
and other* SZLi* « tsl Agto*. iui, P- 5-- Buttercups wh^ch grew *e 

E£3bH not over the buried walls, sketched out in yellow the pauen, of 

the deserted medieval village at East tilling (Yorks.); M. Bcresferd, Thr hut Y\Hag f t . 934* 34- 
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Turkey, pasture is sere and yellow in late summer, and the setting is ideal for 
aerial discovery. One of the lessons that aerial study of Mediterranean countries 
has taught me is the importance of such 'weed marks’, whether in pastures, 
or in stubble aftercrops have been cut. In Syria, of course, Fire Poidebard made 
good use of grass and weed markings. The vallum of the limes was visible after 
the spring rains as a line of darker hue stretching across the steppe; 1 and the 
Roman roads were revealed by the ditches flanking them (as in Apulia), by 
parallel lines of grass and weeds. 3 

Parch-markings in weeds and grass are potent in showing buried street-plans 
in ancient cities of Persia, and were remarked by Sir Aurel Stein in his explora¬ 
tions in Central .Asia (cp. p. 8a for sites in Russian Turkestan). Their importance 
still needs to be stressed. For example, Erich Schmidt relates 3 that a vertical 
photo of Istakhr near Pcrsepolis, taken in the spring of 1936, was regarded as 
‘dirty and inadequate’ by the excavators from the Oriental Institute of Chicago 
University until they came to realise that they were, in fact, looking at seasonal 
vegetation markings which showed the buried town-plan! At the other end of 
Asia, on the outskirts of Saigon in Indo-China, air observation* has likewise 
recorded grass-markings which indicate a grid of buried streets from an early 
city, pre-dating the fortifications of 1775, and perhaps of the Khmer period. But 
in Burma, Siam and Indo-China, by far the most important form of vegetation 
marking, from the viewpoint of archaeological discovery, is given by the growth 
of trees* along the remains of city ramparts and other kinds of earthwork. 

All dry zones give potential conditions for grass and weed markings. Many 
parts of North Africa, for example, have a suitable ecology' and the observation 
of such traces could be crucial. An instance of outstanding importance was 
the mapping of a lost irrigation system in Low er Egypt, dated by Miss Caton- 
Fhompson to the Ptolemaic period* The cycle of growth began with the rains 
in November and by 7 December a faintly green path had appeared on the face 
oi the desert, due to a myriad sprouting seedlings. This was the only indication 
of the underlying cause,-—an artificial channel now completely sand-filled and 
merged into the desert, but originally 6 feet deep as excavation proved. Many 


1 jLa Trart df R&mr dans U Dlint de Syrit, 1934^ pi. IV. 

1 pk vi n P xcm P c P cm. 

Flights Oufr Cities of /ruu, p. 12-14 and pL 10. ‘In ihc fall we obtained only a fraction of the in- 

formation given by the view which was taken m the spring in spile of ihe fine relief of the former photo¬ 
graph". 

4 Cp. vertical view, reproduced by P T Williams-Hunt in "Archaeology from ihe Air in S.E, Asti*, Journal 
of ihe Siam Society, June 1949, pi. 311, Describing his ow n aerial reconnaissances in Indo-Ghma, R Paris 
record? mat ancient canals of the Klirner period were revealed in vegetation ‘par une couleur pEu* claire*: 
Btdi. EioU Franfaist d'Fxlrfrtie Qruni, 1031 1 221 ; 1941 , 365 * 371 . 

*Fur examples see Williams-Hunt, Antiquity, | 95 0- t 3o4 >„ ‘Irregular earth-works in Eastern Siam: an 
Air Survey . 


*Ca^Tluwiipwn and E, W. Gardner, Thr Dtstrt Fqftan, 1934. vul. I, p. 140 scq. For ground pharos 
Of rha marking ( P . vol H. pi. XCI, and Man, XXVIlt, .9,8, 109, and pL G. Adjiweni house inonmls 
produced coins of 385-265 u,c. It is interatiag 10 compare ihb evidence from field archaeology with that 
from papyri; cp. M. RostovtrcfF, ,1 Larj.-r EstnU in Exjfi in thr Third CaOtay d.c. 
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other lines appeared, and within a few weeks an elaborate irrigation system 
took shape as an articulated pattern. The markings became very dear and were 
at their best in January but withered away seasonally in March before aerial 
mapping, which had been requested, could take place. The nature of the 
markings deserves to be noted, for they were produced by mesembryanthemnm, 
a low trailing plant whose spiky glaucous leaves, and orange or pink flowers, will 
be familiar to most as an ornament in the garden rather than as archaeo¬ 
logical evidence. But the essential point is that this was not an isolated curiosity 
but symptomatic of that large class of transient but reliable evidence from 
seasonal markings which must be awaiting observation in Africa, in an infinite 
variety of forms.' 


Soil-Markings 


These occur when earthworks have been almost or completely levelled, and 
are visible when the soil is bare after ploughing or has only the thinnest covering 
of vegetation. The remains of the core of a rampart or tumulus-mound will, 
when, exposed by weathering or when spread by cultivation, give characteristic 
markings which contrast with the normal colour and composition of the surlace 
soil (cp. Etruscan tumuli, Plates 33 and 36). The colour and tone-contrast 
depend on the subsoil. In the case of levelled mounds of barrows or the banks 
of enclosures (built of rubble quarried from their ditches), one secs light markings 
on a darker ground. But with silted ditches (c.g. of Romano-British field- 
boundaries in the Fens) the tones will be reversed. In England the boldest 
contrasts occur on chalk and limestone; in Mediterranean lands tufa and lime¬ 
stone subsoils produce them just as clearly. In all terrains the contrast is at its 
best when rain and wind have been at work for a time and the Fragments of 
stone or other material intrusive in the top humus have been weathered clean. 
It is noteworthy that fields freshly ploughed will fail to show such traces well. 

The soil-mark shown on the ground photograph on Plate 32b perfectly exempli¬ 
fies 5 i tcs of this kind. It is one of hundreds which have revealed levelled Etruscan 
tumuli in central Italy, 4 and the cemetery of Colic Pantano in which it lies is 
fully described below (p. 140). The local subsoil in this instance was gypsum 
a rare circumstance which produced markings of unique clarity. Each mound, 
naturally, had been built with gypsum rubble dug out when the tomb and 
ditch were cut. The former positions of the mounds are now' signalised by 
in numerable small fragments of white and irridesccnt gypsum in the top-soil. 
Viewed some weeks after the land has been ploughed, the circular outlines of 


' In Rhodrsm a da time live flora it frequently to be wxn on Hi* *H« of 'middens': Prof. van Riot Lowe 
particularly mentions an ‘ unpleasant thorny ground-creeper withmasses of small yellow flowen . 

a The plnuffhed-down mounds of mo*! type* ^ European cumuli tan produce a soil-mark* For example* 
of typical discoveries c P - JWnrt. Zfitkh®* 23. . 93 ^ *68 (from Gtmdc in Holstein); and O US. Craw¬ 
ford, Air Photography for Atrhatohgitts (Ordnance Survey Professional Papers No. 13 ), 1929, pi. \ III .from 
Crateley tn Hampshire), Cited below ^ drV Ph. for 
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the original tumuli stand forth boldly- A special visit was made for ground 
photography during a fine dry spell early in October; a dry surface is needed 
for perfect contrasts. For as O. G. S. Crawford remarked, ‘only dry chalk is 
white; this may be proved by taking a lump of chalk and putting it in water*. 
Soil-marks are much less common than crop-marks, and from their nature 
cannot supply the same precision of detail as the latter. But it is informative to 
compare the appearance of a site in these different forms. 1 

The actual formation of a soil-mark can be most clearly demonstrated by an 
example from a modern linear earthwork. The process can be seen on Plate 5 
which shows a pair of anti-tank ditches dug in the last War, like the many which 
farmers have since been levelling.* In this case, long sectors had been almost 
completely filled in and ploughed over, but the line of the deep ditch and broad 
earthen bank survived as a white-toned soil-mark on the bare fields. The photo 
was taken in March, Parts of the ditches were still open and waterlogged, but 
in all re-filled sectors a soil-mark (from the excavated subsoil now thrown back) 
was forming in a characteristic manner. 

Some of the best examples ever photographed are those which have been 
recorded in the silt Fens round the Wash. There, combined soil-markings and 
damp-markings 3 have outlined the buried ditches enclosing innumerable 
Romano-British fields. Aerial mapping has shown not only the details but also 
the extent of cultivation in this area, and Mr. C. W. Phillips has estimated that 
a total of no less than half a million acres is involved. When remains exist on 
such a scale, it is clear that the study of complete vertical photographic coverage 
becomes an essential. 

Not only small but also large earthworks have been disclosed by combinations 
of soil- and damp-marks, One good example is the levelled Iron Age hill-fort 
at Limlow Hill near Royston in Hertfordshire, which was first made plain by 
Major Allen’s air views. The subsoil being chalk the colour contrast was a bold 
one, although the outlines of the buried ditches presented a curiously blurred 
appearance.* This was largely due to the fact that its construction had not been 
completed,—an interesting reason which only excavation was able to elicit. 

\cars ago Crawford drew attention to a special variety of soil-sites, now 

1 For example* we Antiquariet Journal, 1940, pi. LXXXJ, a, e (Iron Age hill-fort, Rani’s Hill, Berks., 
(«} fwpi 12 Aug. 1933, (t) seif, jo Feb. 1934}; Dtitocny from the Air, pis. 43-4 (enclosures near Barburv 
Clinic, Wilts.; soil, 7 Jure 1936. twp, 13 June 1938); Air Pk.for Arch,, pis. XH-XIJI (Woodhengc; toil, 
Dec. <9»5, Crop, June 19*6.) 

1 The picture alio usefully illustrates a type of soil-mark of natural origin:— a dead and dying meander 
in process af being levelled and absorbed into the field pattern. The aerial study of such phenomena and 
their visible remains is helpful when studying the trices of ancient river courses now Under the plough 
(ep, the Roman 'Hume Mono’ at Ostia,—the Tiber’s early bed; p, 244}. 

1 E.g. the sen« of Major Allen's photos (taken in April and May) which I have described in Disctnttr 
from tht Air, pis, 35 to 41. 

* See Crawford in Aw. Prthxst. Sot., 1936, pL XXV (and XXVI, similar soiUite at Hoy’s Farm: photos 
by Major Allen, 11 Feb. 1934) and Dittostrj from ikt Ait, pi. 23a. For the excavations, I, G. D. Clark P 
Comb. Ant, Sot., 1937, [70 seq. 
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generally known as ‘damp-mar kings’. These are buried ditches whicli in winter 
and spring soak up and retain, like sponges, more moisture than the surrounding 
soil. They then appear as dark lines when a spell of drier weather comes. But 
heavy rain will quickly remove the difference, and then the contrast will no 
longer be scon. This sequence of events was made abundantly clear by Major 
Allen’s air photos of the ‘Mile Ditches’ near Roys ton, in Hertfordshire,—one 
of the most striking examples of damp-marks ever photographed, but a passing 
phenomenon which faded away a few weeks later. 1 Winter rains in most 
European countries would undoubtedly provide suitable local conditions for the 
appearance of such markings. 1 As the year goes on, they may change into crop-sites. 

Let us next consider, at greater length, some altogether new examples of 
soil-mark sites, taken from Greece. This account of them owes much to helpful 
discussions with the late Mr. T. J. Dunbabin; a further description, with details 
of my field-work in 1955, was published in Antiquaries journal , 1956, pp. 172-81. 

Thirty years ago 6. G. S. Crawford used an unusually clear series of soil- 
markings in order to make the first detailed map of the fine Iron Age fields on 
Windmill Hill in Hampshire, 3 and to direct attention to the urgent need of 
recording their existence. But ancient field systems (apart from ccmuriation) 
in Mediterranean lands have not often received such whole-hearted attention, 
and the archaeology of terraced fields and of the indispensable systems on hill- 
slopes has been rather neglected. The study of upland zones is usually neglected 
in favour of that of the lowlands. Cultivation terracing in the Mediterranean 
is generally on terrain transitional from one to the other; it is a crucial piece 
of the ancient landscape and its remains must one day be studied compre¬ 
hensively by the comparative method and by making full use of excavation. 

On Plates 6, 7 and 8 we have R.A.F. photos (1943) showing the soil-marks 
and other signs which have revealed considerable remains of cultivation 
systems along the coast of Attica, just south of Athens, These traces of former 
field-banks and terracing have been found throughout an area several miles in 
length (Fig. 2}. In the Classical period there were several good-sized com¬ 
munities along this short sector of coast, and 5 demes can now be identified w ith 
reasonable assurance. 3 The remains of these field systems, partly levelled by 


1 For these, sec Antiquity, VIII, 1934, 216. pb. XII and XIII (11 Jan. and 17 Mar.); c P . also the three 
linear ditches discovered by Allen at Deadman's Hill nearby, also from damp-marks, 26 Apr. 1936 {Dis- 
toury from the Air, pi. 59 b). Another Rood example is the ditch of a large levelled earthwork at End Burgh 
near Old Sarum, photographed 20 Mar. 1932 {Wiltshire Arch . Mo f, 47 , 406- pK », and teJMU, p. 44). 

* Damp-markings after autumn rains have been indicated by E. Schmidt as a means of locating Islamic 
graves from the air; Flights 0 ;w Ancient Cities 0/ Iran, p- 1 7 j 

> Air Surrey end AstAamhgy. 1924, P 1 * 111 and 111,1 («**«“>■ 

* I am very grateful to Mr. C. W. T. Eliot of the American School of CWcal Studies at Athens for 
information on the results of his detailed studies which have clarified this difficult problem. He identifies 
the classical demes with the following existing places, going from north, to> south:— Rmymm, Trachoma; 
Halbnau. between Agios Kansas and Chasani; Aix**, Glyphada; Hotel Abides, fhdatoebon; .^reus. 
Vari He agrees lhai the number of demes in this area indicates that there was considerable farming 

ihcre in antiquity- 
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modern ploughing, are very clear at the south end of Mi. Hymettos, particularly 
around the foot of Kiapha Drisi (Plate 6). They begin on the lower slopes, 
fanning out over the plain to the sea 3 with little relation to the modem fields. 
How ancient arc these remains? We are trying to discover. What was their length 
of life? W r c are not certain. What chief crop did they support? We are not far 
beyond guess-work. In short there is a long way to go before we can approach 
the degree of topographical knowledge that we possess for Roman olive- 



Fjo, 2 Areas covered by remains of ancient Reids on the lower slopes of Hytnettos. A Plate 7; 
8 Plate 6; C-Plate 8, These remains are also continuous between areas & and C. and 
between A and the sea. Spot-heights in metres. See p. 29 seq. 

plantations on the Tunisian coast, or of Roman vineyards on the Apulian plain, 
where wc can identify plantations complete to the last nee-pit or vinc-trcnch 
(see Chapter IV}. But because terrace cultivation is ubiquitous in the Mediter¬ 
ranean, its archaeology is often passed over. 1 

1 Every Mediterranean country can show abandoned ancient cultivation-terraces. Some of (he best are 
Hi north Syria; ep. Poidehard‘9 air views, Lt {Jmrs dr Guilds, 1945. pis. XXXVI, XC and XClI,—long, 
thin, regular terraces resembling my Plate 6. Ore group at El Bab, 7T set,.) adjoined a primitive 
fort with a dated re-ocaipaiLon in 553-34 a.d. 





I South of A treks, Vertical plus to taken in 1^44 (Ki" l^v.'cl ground 111 the northern suburbs of Glyphada. D f E. F \hc 
I 1 fed course of the and cm road to Athens a straight dark line produced by :i bvecd-mark\ Compare the ground photo 
I-1 Plate tja. (H) A dark line suggesting a buried branch-road, flanking the traces of parallel fields. :t,. Sod-marks and 
I ny ridges showing traces of oJd parallel field-divisions, abandoned long ago, Xtodern Wildings etc., have obscured all 
l ! " ''f features since this photo was taken* e.g. the gridded lines beyond E show new road* under construct ion. See p, 31 

and Fig, Cnutw Copyright Rtstmd. 








8. South ot Anit as. Ancient terracing inland from Tradioncs, on the slopes ol Hymettos. A Ancient terracing parti \ 
levelled by modern ploughing* Bj The same terracing still preserved as modern boundaries. ;C Soil*marks sho-win- 
levelled, or partly levelled, ancient terraces. l*bc straight lines Uc along the dopes. See p. 33 and Fig, 2. CmwnGopyngf 

Rfstnrd. 













u. Snitch of Ath&nk: ground photon 10 compare 
with air photos of ardiatokigieal features on tfa 
coastal plain. Tap Itjl a Trac hones: the ancient 
coastal road to Athens, as a rock-cutting in the 
ftiregt'r m nd„ wi fcli the continnation a t'its Iinc dcai ]y 
shown by a darker weed-mark. Bettam l?ft h 
Glyphada: remains of one of the parallel (idd- 
divisions to the north i - Plate 7,area G). 1 JWc,' 
The line ofkrge stone In adders preserves trace* of 
one of the ancient field boundaries now ploughed- 
over east of Glyphada. Phs. Hraifforti, 1^55. 






M> * Hymettos: Ground photo* to compare with air photos of archaeological leaturcs an the tower 
ilnfiei. |a, 1 >, i East ol Glypluida: (a) An area of ancient terracing rut by new roads, looking north to 
Atlu-ns. (b Hie figure stands on the edge of an ancient terrace (profile markedJ-ate jth to curly 4th 
century u.c. sherds were scattered over the terrace. In the foreground, the Ixrd of a winter torrent, 
•c ■ Centre; first stage* in building a new terrace-wall, with stone* from the surface, tn a /one of former 
ancient terracing, <i East ol Trachones Plate Si: The slope of an ancient terrace passing under a new 

sr titer's wall, Pku Brmljord, 1955, 
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These remains of defunct systems of cultivation are only 4 to 8 miles from the 
centre of Athens. When in Greece in 1945 I was able to fly over the zone and 
examine it. On the ground the remains are evident, of course, but it w ould be 
extremely laborious to attempt to map them w ithout air photography as a guide. 
It is safe to say, on the evidence of personal study, that the soil of Attica offers 
considerable scope for aerial discovery, Systematic reconnaissance should be 
directed to suitable sites at the suitable season. 

On Plate 7 we see a small portion of the ‘buried landscape’ which extends 
over a large area inland from the modern seaside resort of Glyphada, and, be it 
noted, in the immediate vicinity of those foundations and ruins 1 which, it seems 
certain, mark the site of Aixmie. This was a large deme of Classical times, and 
the presence of many remains nearby testifies to its condnuation as a flourishing 
settlement in Roman times, anti up to the early Byzantine periods. It is only in 
very recent years that the coast at Glyphada has broken out in a rash of small 
scattered villas and raw new roads; prior to 1922 this zone retained a medieval 
pastoralism. Between the villas there are large patches of bare waste land and 
also areas now brought under the plough. Across both kinds of land, one can 
trace the soil-markings that have resulted from the abandonment and gradual 
levelling of ancient field-banks. These were originally composed of piles of 
stones,—hence the light-toned markings In the soil where they stood. They 
lay in lines, parallel with each other and roughly parallel with the coast. 
Naturally the first step was to compare the map-sheet in the Kartell von Attika 
(Blatt viii), for the standard of the German field-survey was a high one and it 
produced better large-sc;dc maps of this area than has any other in the sixty 
years since. But even this survey only recorded a tiny fraction of the layout we 
are discussing. The red over-print denoting antiquities marked some fragmentary 
vestiges of parallel lines, 1 to 1 1 , kms. north-west of Nikolaos.* Plate 7 illustrates 
one group (at G); from the air one can add considerably to those already 
mapped. Their straight, orderly, and methodical lines seem to suggest the 
Classical insistence on symmetry and discipline. On this photograph can also 
be seen, as a grass-mark, the buried line of the ancient main road up to Athens. 
It was bordered by tombs and in use from the Classical period until lately, 
when replaced by a modern arterial road which zig-zags at this point.® 

But the German archaeologists who observed this group of ancient fields 

1 I.c, the *Mauerre*[e und (iruiKliii^uc^purtfi* on the northern uuistirts or the chapel of Nikolai which 
lay on the cdRt of modem Glyphada; KcrUn van Anixa, Blatt VIII (by Curt™ and Kaupert r 1881-34)^ 
text* vuL HI {by Milchhoder). Cp. Pauly-Wissowa, Rea£-EmjcL r ‘Aixmsc*. 

1 Giher rreorder! examples of ancient terracing in Attica, shown In red overprint, include:—Snnion, 
west (Blatt XIV); Sunion. east (BE. XV}; Salami** on north chores and mainland (BL XXI) and on south 
shores (Bl. XXII); extensively round the site of Phyle (BL XXIV). Same of the traces of wall founda¬ 
tion^ (gniiidmatier^purcn) are probably also levelled field-banks and walls* to judge by [heir length and 
layout [e B fl r in the Olympos area, BL XVII). In 1355 I examined similar terracing at Naupllon. 

1 See Plate 9A and h- The ground photos on Ph~ 9-10 show some typical details of the system, A general 
introduction is supplied by P. Guiraud r La ptvprtftifvntiht m Giicejusqu'd la ctmqutk tomairv, 1893, 181 seq. 
and 458 seq. 
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failed to show that they had a relationship with the very much larger zone of 
similar remains on the opposite (cast )side of the road, covering the plain up to 
the foothills. Probably the remains east of the road were, even in 1885s not 
easy to trace at eye-level. The German map shows that all this zone was pasture- 
land then, and it only marks (in black) one or two of the most prominent 
terraces. But the difference between those which survive as earthworks on the 
west of the road and those almost levelled on the east side is not one of kind but 
of the condition of preservation. Their axis and the spacing of the lines arc the 
same, and reflect the same basic methods of cultivation. It looks as though they 
had much in common. At the same time we should err if we treated the problem 
as necessarily confined to one period, either classical or post-classical in Mo. 
It is essential to treat such ancient landscapes as living composite things, in 
which some features grow while others wither. It is worth recalling the Roman 
field boundaries whose outlines have been preserved by banks of piled stones in 
the centuriated systems at Pola (p. 175), at Zara (p. 178) and Salona (p. 183). 
In these systems we see that the original banks of stones of 2,000 years ago have 
been added to or modified by generations of cultivators up to the present day,— 
but the framework or the lay-out nevertheless survives rccognisably. 

At the back of the coastal plain, at the foot of the Hymcttos range (Plate 6), 
recent years have brought big changes. Cultivation has returned to this area 
which was pasture in the 19th century, and it now resembles a great ‘open 
field*, divided into corn plots without enclosure by walls or ditches. The old 
terraced field banks have already been much reduced and flattened by the 
modern plough which disregards them and rides triumphantly over them. At 
eye-level they appear as low ‘ribs’ or ridges, with an extra content of stones in 
the top-soil. These war-time air photos were taken in September (from a height 
of several miles) at a time when the surface was bare earth. 

The whole plain is not truly flat, but falls away gradually westwards to the 
sea. I t is cut into by the beds or seasonal streams coming down from the hills, 
and one of the biggest problems for any early farmer would be soil-erosion. 
There can be no doubt that the terraced arrangement of the field-banks on the 
plain was used to minimise erosion; narrow units of this kind make it much 
easier to control. Roman Farmers in Tunisia followed a variant of this 
policy, concentrating on small square plots (often no more than 1 jugerum) 
which they surrounded with high field-banks of stones (for details of these, 
sec p. 201). 

In 1943 cultivation ended where the slopes of Kiapha Drisi begin to rise 
steeply. The line is clear on Plate 6. Above, the land was only used as rough 
pasture for goats, and the dead terracing has survived above ground in the 
form of regular grassy earthworks, emphasised by their shadows and straight 
stony lines, and presumably accentuated by long continued ploughing. They 
continue for some distance up the hillside, but their furthest upper limit is very 
clear, reaching the 300 metre line in places. They follow the contours of the 
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slope in every case. The remains of these parallel hanks are set from 15 10 40 
yards apart, the wider intervals being usual on the plain. 

The area on Plate 8 lies a little farther up the coast to the north-west, and 
shows a zone at the south end of Mt* Hymcttos. The first slopes and the ground 
at its foot are covered with extensive remains of levelled field-banks and terracing, 
with similarities to those we have just discussed. They arc situated 1 opposite 
the large old farm of Trachones, which stands 2 km. westwards towards the sea; 
—and occupies the site of a Classical dome, Euonymon. 

A few ancient cultivation terraces {B) are still respected by the plough, for 
they arc too massive and their sides too stony to be levelled except by slow 
whittling away. They fall in bold 'steps’, But others nearby (A) have become, 
by now-, completely covered with soil and are regularly ploughed over. Soil- 
marks of stony rubble reveal them. Further along (C) is a large zone of levelled 
field-systems on a steep slope. Here, too, soil-marks give us the plan. A point 
of interest is that we can see that the terracing, though following the contours, 
was enclosed in blocks by long, straight boundary walls (today ploughed-over); 
and these formed real held boundaries. Although levelled, the 'spread’ banks 
are still up to g feet high. 

This account is not intended to be more than preliminary, archacologically; 
and it is primarily directed to demonstrate a specific kind of evidence, soil- 
markings. No firm chronology for these remains is possible until further field 
work has been done, and test-excavations made at points where these extensive 
remains of earlier cultivation can be related st rat ^graphically to a datable 
building (e.g, farm or tomb). Excavation has been effective in England in the 
investigation of the age of field-systems that survive only as earthworks. 

One tends to associate extensive terracing with vines and olives, but in Attica 
it is today more commonly used in conjunction with cereal crops. The stones 
gathered off the fields arc still naturally disposed of in terracing,* but the fact 
that the practice continues does not affect the probability of a structural origin 
in antiquity for some terracing that is still in use. 

Having regard to the economic condition of Attica under Ottoman rule we 
can eliminate the possibility that the systems of terracing which I have illustrated 
originated in recent centuries, even if parts of them were then in use. It may well 
be true that use was made of them in the Middle Ages;* but we can accept the 
probability that in essentials their outlines were formed in Classical times, when 
there was a populous capital nearby to be fed. The study of Roman centuriation 
in the not-dissimilar terrain of Dalmatia (Chapter IV) has shown the great 
longevity and permanence of ancient piles of stones as field-boundaries; and 

1 For ihe siting kc AWfrn kht Aiiika, Blau IV; but the field-banks themselves are not marked. Moat of 
this area vtm pasture at that lime ( lBB-2 ] * 

B The most elaborate terracing in use in the Mediterranean is to be seen where land is most ptedou.% 
e.g. on islands:— nos ably on Pancelleria, Andros, Santorm (Thera ) r and on Salma in the Lipaci group. 

* The big monasteries (e,g, Kaisa riant* at the north end of 1 [ymettn* lie a good distance away. Terracing, 
of course* is also observable round the sites nf some deserted medieval villages in Greene. 
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it proved, if proof were needed, that the core of a field-wall that is still in use 
can be just as much of Roman date as another which is half-buried, vestigial, and 
acceptably ‘archaeological’ in appearance. The great size of many of the 
levelled held-banks below Hymettos, from the sheer accumulation of stones, 
should indicate a respectable degree of antiquity; on the other hand, terracing 
can grow quickly on occasion, and quite a small community can produce a large 
area. Fortunately some of these remains exist in the form of a dead landscape, 1 — 
one which can be excavated without the destruction of boundaries still in use. 
The evidence from these photographs is frankly advanced as a new problem, 
with the hope that it may stimulate further work ‘in the field’ on those three- 
dimensional remains which survive to reconstruct the rural landscape of earlier 
Greeks. 

***** 

As a postscript it should be added that the evidence collected during my 
field-survey in 1955 greatly reinforced the conclusion that the ancient terracing 
at the foot of Hymettos had its origins in Classical times. 


Shadow Sites 

This ‘portmanteau 1 description is applicable to a great variety of very diverse 
surface remains, but is retained for its comprehensiveness. It is not even always 
accurate, for ‘high-light’ (reflected light) is often a more important element than 
shadow itself in showing the outline. The typical form of shadow site is the 
earthwork with its relief emphasised by low slanting light at early morning or 
evening. But the sun at its noon altitude on an English winter’s day can give the 
same effect, 1 and if the air is clear photographic conditions will be as good as 
any in summer. The desired contrasts will be most apparent when the earthwork 
lies at right-angles to the direction of the light, and photography must be timed 
in accordance with this. Any low banks or ditches which happen to be lying on 
the same axis as the falling light will often be hard to sec, and in dealing with 
extensive remains (c.g. field-systems) comparative views at different hours would 
be the ideal recipe for a complete record. But stereoscopy (p. 59) does much to 
eliminate this difficulty. 

However, when the light-conditions are poor and flat, even a well-preserved 
Roman fort can disappear and sink into the ground photographically, in a way 
that w r ould satisfy any conjurer, Maskelyne himself. 1 For good results, full sun 

L There arc other suliable zones in Attica; e.g. aerial mapping would be most helpful round the aite of 
Forthmos, to rccosxr the full extent of the ancient field-bound ary walls, to whose remains J. H. Younfj 
called attention* Cp r 'Studies in South Attica: the Salaminioi at Forthmoa*, Hesperia, X, 1941* 163-90 
Cap. ground photo, fig. 10}, and 'Greek Roads in South Attica** Antiquity, 1956, 94. 

s Crawford comments that ils midday altitude on the shortest day, on Salisbury Plain, h the same as its 
altitude at 5.44 a-tn, and 6.16 p.im on 21 June. 

1 The classic example was given by the square earthwork of the fort at Bainbridge, Yorkshire, See 
Luftteld, 30 (seen at & a.m. and 5 p,m, same day); for another instance, op. ibid,, Go, Celtic fields and 
Roman road on Pertwood Down, 
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is not necessarily essential—shafts of bright light can also serve well. Indeed, 
the term ‘shadow-site’ is often misused; for example, the topographical layout of 
lvnchcts can be perfectly demonstrated by relief when there are no shadows at 
all, but only reflected light thrown back by the smooth sloping surfaces facing 
the sun. 1 Grass or bare earth best produce the effects I have described, but 
heather blurs them (as one sees when mapping field-banks of the Danish Iron 
Age on the moors of Jutland). 

To illustrate this category of air-photo site I have deliberately departed from 
the familiar repertory of sites in England, and instead have taken an example 
from a neighbour whose potentialities for aerial discovery are known to be 
great,—Northern Ireland. The ruined castle of Dunlucc {Plate i i) s is perched 
magnificently on an isolated cliff-crag in Antrim. It was a formidable stone 
stronghold, one of those built in the 13th century' to consolidate English rule, 
and changed little until i6ih and 17th century additions were made; besieged 
in 1641, it afterwards passed out of use. Its interest for us lies in the extensive 
remains of buried foundations made visible, as a shadow-site, in the rough grass 
between the coastal road and the ruins of the great hall near the cliff edge. These 
remains denote the walls of dwellings and enclosures associated with the castle, 
and this photo gives the first clear record of their layout, Ireland should prove 
a rich new area of search for deserted medieval villages. 

A selection of air photo sites from Northern Ireland was published by 
D. A, Chari (Antiquity, 1930, 453 scq., pis. I-VI) who included a mosaic of the 
huge ‘Dorsey entrenchments’, the earthworks of the Navan fort, and an interest¬ 
ing picture of two raths actually overlapping, showing clearly how one was 
built to supersede the other, partly over the same site. Some crop- and grass-mark 
sites are known from N. Ireland and Eire, but both could produce many more. 
Published air photos from Eire arc chiefly records of known earthworks (e.g. 
Rafter)', Prehistoric Ireland, fig. 19, Tara), but there is, undoubtedly, w ide scope 
for discovery' and archaeological mapping. A view of ancient fields near 
Gahcrguillamorc, Limerick, 3 gives a Foretaste of the comprehensive new data 
that a policy of systematic reconnaissance w ould produce. 

For the most effective study of a shadow-site consisting of very slight earth¬ 
works, like those on Plate r 1, it is highly desirable (and often essential) to secure 
pairs of vertical photos that will give the benefit of stereoscopic examination. 
This has been increasingly recognised since the end of the last war, in which 
so many archaeologists had practical military experience of the necessity for 
stereoscopy in detailed topographical work from air photos. It has also been 

1 Cp. the fine view (vertical) of the Tjeluc 5 field-system Gn Windover Down, Susses; Air Ph. J$r Ardi^ 
1929, pi. V. The visual dice! is increased by soil-mar from rabbit-bnmowing in the loose rubble of the 
earthworks, 

* I owe this unpublished R.A.F* vertical photo [26 Nov, 1930, 1 F.L, 6 \n, f 3,000 ft.) to 1 he kind ness 

of Mr. Maityn Jopt Prints from the National Air Survey, now extended to Northern Ireland, are proving 
useful; and since 1951 a number of sites listed by Mr. Jope have been photographed by Dr, Si. Joseph. 

3 Sec O'Riordarn, Anhqiritifs the Irish C$mirystdf, pL [&. 
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brought to notice in the recently intensified study of deserted medieval village 
sites. 1 * 3 The low grassy earthworks by which they are frequently represented form 
shadow-sites excellently suited for aerial mapping. Large numbers of such sites 
had, of course s been recorded on the standard large-scale (6 ins. to i mile) 
Ordnance Survey maps. But to survey these remains on the ground is a difficult 
and laborious matter; and it was not surprising to find, when the vertical stereo 
photos of our national air survey became available a few years ago, that an 
immense amount could be added from this source, and much corrected. The 
method of field-study was profoundly affected. Clearly, it was becoming essential 
to deal with the whole picture on a national basis, and the Deserted Medieval 
Village Research Group was Formed. Several hundreds of abandoned medieval 
villages that were otherwise unknown have been located directly from the air 
photos, but, so far, attention has been mainly concentrated on the preparation 
of plans of the 1,300 sites known already. 4 * * This was a perfect occasion for har¬ 
monious ‘combined operations 7 on the basis of the historical and topographical 
evidence, with excavation, in close support, acting as a check on both. The 
ancient landscapes thus revealed have many features in common, although the 
cause and date of abandonment naturally vary from site to site. Meanwhile the 
wide range of observed facis t now in course of collection and assimilation, will bring 
further precision and vitality to the social and economic record of the Age. 
It is to be hoped that it will not be long before the refreshing realism of 'three- 
dimensional’ history of this kind percolates down to school text-books. 

This new evidence, now accumulating with rapid tempo from England,® 
illustrates only our ow n national aspect of historical processes which arc recorded 
both in the soil and in documents, and are best examined against the wider 
background of medieval economy and society in Europe as a whole. All countries 
have such abandoned sites; in Denmark and in west-central Europe excavation 
and historical geography have attacked them very effectively. And in Apulia, 
for instance, my own studies have shown further examples on Italian soil; 4 
their plans and the remains of the abandoned trackways and defunct field- 
systems that were associated with them, have now been mapped from the air 
and ground-checked, and are awaiting detailed publication. 


1 The origins of this study go bark to the igsh, century. The first aerial plan of such a site was published 
by Oh G* S. Crawford, Antiquaries Journal, 1925, 43a, and pi. L; an evocative vertical view of Gainsiharpe 
in Lincolnshire. Previously there hid even been a doubt is to whether it might be a Roman camp, but a 

single photo decided the nature of the site, with its buried streets and house*- 

3 The Group intend.* to compile a complete set of the stereoscopic phoros {1 e 10,000 scale] from the 
National Air Survey that cover these sites. In addition J. K. St. Joseph has taken hundreds of oblique photos 
of deserted and shrunken village sites. 

1 Summariied by \L W. Berrsford, Tfu Lost VtUaga of England* 1 952 (with 11 air photos, all of shad 0w- 
sites in grass) and in Gtcgr, Jount., 195L 129; also by county historians {especially W. G. Hoskins) and by a 
aeries of articles in the Arthazalog&ri Jfcw J Lfittr* 

4 E.g. Ajitiqwtyt 194th 70 seq. and pk Va and VI (sites at Tomonc del Gasonc and San Lorenzo near 

Foggia); ibid.* 1950, 91 seq„ ground-air study of the abandoned medieval port and iqwn of Salpi on the 

Gulf of Manfredonia. 
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The determined application of systematic field archaeology to Medieval 
earthwork, which promises revolutionary results, recalls the time (a mere thirty 
years or so ago) when the ‘shadow-sites’ of Celtic fields were first rescued from 
the pemtmbral shades of neglect by O. G. S. Crawford. The Iron Age w as then a 
‘dark’ age still, and the inhabitants were as shadowy as their fields! But the latest 
survey, by P. P. Rhodes, 1 with its clear-cut maps, shows how far ground-air 
reconnaissances have since progressed towards recreating an ancient landscape 
that is not simply a collection of parts but one that we can envisage as coherent 
and workable. These upland field-systems so familiar in the south have northern 
counterparts which wait to be recorded fully by aerial mapping. Twenty years 
ago an Ordnance Survey—R.A.F. vertical photo* (an outstandingly fine view) 
of the great block of fields visible at Grassington, in Yorkshire, demonstrated 
what could be seen and done. Likewise the remains of strip-Iynchet cultivation 
(normally still dated by guesswork!) arc as much in need of attention in the 
north as in the south; air views by Crawford and Alington 3 of long strip -1 ynchets 
in Lanarkshire and on Arthur’s Scat, Edinburgh, make one anxious to compare 
more from other areas. The archaeology of strip -1 ynchcts is not a local but 
a national problem.* 

In reconnaissance flights, oblique photographs, specially posed from the ideal 
angle of lighting, arc unsurpassed for putting the best face on individual earth¬ 
works, but for the systematic mapping of shadow-sites the demand should always 
be for a continuous series of vertical photos, giving complete coverage and 
stereoscopy. An ideal demonstration of the use of photos of the latter type w as 
given by P. P. Rhodes, who has mapped a total of 7,350 acres of ‘Celtic’ fields 
from one area alone, linking-up blocks ranging from 5 to 2,000 acres. In front of' 
me, as I write, is a table covered with vertical prints, selected from those of the 

1 Gxonunria t XV F 1950* 1-28, 'The Celtic Field-Systems on ihe Berkshire Downs 1 ; the type was in u*e 
from the Late Bronze Age and throughout, the Roman period. It is ins true live to compare thwc in the form 
of (i) shadow sites and (iij buried sites,—likewise in the case of the Romano-British fields in the Fen land 
where some areas have remained untouched since abandonment. Both forms are seen, together on a photo 
of a system near Cottcnham* Carnbs, (J, G. D. Clark, Aid* Jwm* r ig49 P 145, pi XIV and plan); tp. 
G + W. G. Allen** view of a Romano-British field-system as a shadow sice, in permanent pasture,, at Gedney 
HUI, line*. 1945, 145 and pi tl}. 

1 Lufibildy 53h Other air views in Turks. Arch. Jmm, r iQ 37 t ■^74 and 1950* VI* 1. Excavation 

showed that the fields were late Iron Age and Romano-Bmiih. An excellent R,A.F. photo of the fort ai 
Housesieads on the Roman Wall (Aniiqtd^ t 1931, 351, pi. II) showed how well vertical view* record field 
systems from shadow relief. Other remains of ancient agriculture in the north have been photographed by 
j. K. St. Joseph. 

1 Aniiqvitj?, 1939* zho, pL VH; see too* 19*^ and 1929, 165 (strip-lynchets in Whariedak)* 

* It is by no means certain that all groups of strip-lynchcls are automatically pott-Roman in origin, 
although the majority doubtless are. Only excavation can decide this major problem; at Bishopstone* Wills, p 
it gave a hint of possible Iron Age use {W.AM., LVI P 12-16); cp- Twyford Down, JW. Hants. F.C rj XIH P 
190, and Prof, A A- Miller in Th f Advancement Xl p 377-9 on The mapping of imp-lynchcti". 

Col. C. D, Drewc stressed a relation between lynrhets and strip-fields on Portland Lfafigwiy, 1948, 
79-Si); C* W. Phillips, and others, have instanced air photos showing long fields of Roman date in the Fens 
and elsewhere (cp. Aspects of Arehaeut&gj? Irt Britain and B-iy#nd t ed. W+ F. Grentes, p. 267). R.*Q*A*lki. SeutLtiid) t 
Roxburgh, vol, i P 1956, pi 39 shows an air photo of fine strip-lynchets on Braemoor Knowe, 
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National Survey to show ‘Celtic Fields’ in Southern England. The photos were 
taken in October, November and April, when the light is not strong but the 
upland grass is short and low earthworks stand out well. The lynchets run in all 
directions, and those on the same axis as the falling light arc sometimes hard to 
see if a single print of any kind is used. But, examine these vertical photos 
stereoscopic ally in pairs, and the dubious lynchets will 'stand up ! in relief even 
though they were negligible as shadow-sites at the time of photography. 

Ancient roads and trackways form one of the most important classes of shadow 
site (p. 12, note). I cannot do better than refer to the vertical photo of Pertwood 
Down which visually established the relation of the earlier double-Iynehet way 
and the Roman road which re-used part of it. An instructive example of a 
different kind is that given by a vertical view of Cherhill Down, disentangling 
tracks and linear ditches of all ages up to the present. 1 

Shadow-relief reaches the height of its effectiveness when there are super¬ 
imposed earthworks which must be separated. Of the many examples that could 
be mentioned, the air view of the remains of the strip-lynchcts overlying earlier 
‘Celtic’ field-boundaries on Thornham Down, Wiltshire 3 , is a particularly 
pleasing instance of a complete and tidy separation made apparent by this 
means. In this case, of course, the order of sequence was obvious, but with some 
overlapping earthworks it is less so. One of the first and best aerial demonstra¬ 
tions of sequence was that which conclusively showed the relationship of the 
Iron Age hill fort at Quarley Hill to an earlier ditched enclosure, subsequently 
proved by excavation to belong to the Late Bronze Age (perhaps a ranch 
boundary). 3 Occasionally an aerial plan-view of shadow-relief will also illustrate 
the actual manner of earthwork construction; there is the case of the unfinished 
Iron Age hill-fort built by gang-work at Ladle Hill, Hampshire. 4 The inter¬ 
rupted, ‘causewayed , construction of ditches of the type that enclose British 
Neolithic sites can sometimes be identified by a characteristic irregularity in 
their outline; 4 typical too are the grassy hollows of small quarry-pits, dug for 
ballast, bordering some Roman roads in Scotland and others in Wales and 
England,® 

Large and complex sites on unploughed grass-land, notably Roman field- 
fortifications in the north, can be pre-planned from shadow relief before 
excavation begins. And even in the south, where field-work has been so intensive, 

1 Wtsstx/tom tht Aifj pi XXVI p Pertwood; XUV* ChcrhilL 

1 Aniupdtp T IX, 193^ Sg scq. and pL L For other illustrations of this type of site and in elucidation* cp- 
PnK r PrfhisL IV, pi- V a and Went* Jram tfu Ait, passim. 

H Crawford* Air Sunup and Ajthnfot&gy r tut ed. # 1924, pi, lO r C. F. C Hawkes* Fnx. Hants. F.C. r 14* 
1938-40, 136 Seq. 

4 S. Piggott, Antigmtyj 1931* 474 seq. ? pis. I-V. Even the builders? shallow ‘marking-no t* ditch (the 
preliminary stage of construction) could be seen. 

1 Cp- E. c. Curwrn, Anityudy, 1930, 32 and plate IV. Even when they lie buried, the “quarry 1 con¬ 
strue don indicative of Neolithic ditches can be recognised from crop-marks e-g, on several of Allen 1 * 
photos of ‘henge 1 sites near Dorchester* Oiton. 

* Crawford, Aniiqtrilfr *939, 383 and pL IIIa; St. Joseph* J1953, 93. 
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Allen was able to discover a whole new sub-species of earthwork in ibis way,— 
an unusual group of no less than 50 large circles round High worth near Swindon. 1 
In most of the Thames Valley and in the Feniand, Bronze Age tumuli are 
negligible as shadow sites, having been erased by cultivation; but, there , air 
reconnaissance by Allen and Riley has restored their distribution to us, in the 
form of crop-sites, balancing the numbers of tumuli preserved above-ground on 
the chalk Downs. 

Up to this point 1 have taken my examples from British shadow-sites, because 
of their diversity and the close attention they have received. There have, in 
fact, been very few comparable attempts at such study from other European 
countries, as a search through archaeological and geographical journals confirms. 
In Germany, for example, surprisingly litLle on this theme has been published. 
This is all the more curious when we remember the activity by Zeiss and other 
firms in the field of orthodox aerial survey. 3 The German archaeological air 
photos in Luftbild und Vorgeschkhte, which gave a selection of the best up to 1938, 
illustrated few sites which were actual discoveries. The emphasis lay chiefly 
on the display of general views of individual earthworks already well-known, 
and the ‘discovery-potential’ of air archaeology was not sufficiently exploited. 
The exposition of known sites in their topographical setting has usually sufliced 
as the simple aim of most air photos published in European countries. In Spain 
a number of general views of famous sites have been taken for archaeologists.® 
Interest in crop-marks and other forms of buried sites, which must exist in large 
numbers, was stimulated by an exhibition of British archaeological air photos 
recently shown in many Spanish cities through the agency of the British Council. 
The techniques of air-search for revealing new sites have been demonstrated to 
other countries: one exhibition arranged by the Ash mol turn Museum in Oxford, 
which included photos illustrated in this book, has recently been on tour m 
Italy. 

The use of air reconnaissance by French archaeologists has been chiefly 


directed outside metropolitan France, whose potentialities have been over¬ 
shadowed by the pre-war and post-war discoveries in Syria, Tunisia, Algeria 
and Indo-China.* In such regions, the remains above ground are so super- 

1 They lie on day land that is unploughcd and under grass; the bank is placed outside the ditch. Their 
date is still uncertain', tp. Oxmtnm, VIII-IX, 70 and fig, afi; Lufttild, 34, Shadow-relief is useful in delining 
the forms of all tumuli, as for instance when two or more are enclosed by a single ditch (Grinsell, 77 rr 
Amifllt Burial Mounds of England, pi. IV, 2nd ed. 19335 ■ 

i Vertical photography fbr map-revision was much used in France, Italy, Germany, etc., before *939 
fthough mainly at small scales). E. de Martonne’s short introductory study, G&graphi* Atriaae, 1948, 
includes a map showing its progress in France (fig. 19). 

* Cp, M. Ainagro, Am(>uri<u, V, 1943, *47-9 and 3 ph-l J- M. Santa-Olalh, Lsqurm PaUlnobgtte dt la 
Ptnimula Hispotuca, and ed., 1946, also contains several views of hill-fbns as shadow sites [pis, LVIIi and 
LIX reveal interesting detaikof internal planning). Pidal's Nutoria dt Esfiena has some panoramic views 


of hill-forts and a few classical sites, 

■ Mention must be made of the notable results obtained in the last Tew years by Dr. Grower of the bcole 
Franchise d 1 Extreme-Orient at Saigon. Dr. Grralier has kindly sent particular of the highly important 
remains of ancient cities, irrigation canals, etc.. Of the Khmer (7th to 15th centuries a.p.}, which he has been 
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abundant that the case for straightforward aerial mapping strikes the mind and 
eye at the same instant. Even on camel-back, as Poidebard has remarked of 
Musil’s surveys in the desert, one obtains an appreciable advantage, It might 
seem almost pedantic to apply to great areas of ruins in Asia the terminology 
that we use for small sites in Europe, and to place a Bronze Age tumulus in 
England and a Sassanian city in Persia together under the heading of ‘shadow- 
sites,’ But in actual practice, one simply re-encounters the basic principles of 
vegetation, soil, and shadow indications in a different regional form. Many big 
sites in the Afrasian Dry Zone, from North Africa to India, often exhibit a 
combination of all these traits simultaneously, * 1 and there are numerous small 
features (important collectively) which can only be recorded by giving careful 
attention to these principles. One may cite, as a typical instance, the complex 
networks of low banks that enclosed irrigated plots in Roman Algeria, and 
which have in some cases been reduced by weathering to a height of a few 
inches only. 2 Such pygmy earthworks can appear so obvious from the air that 
one may be misled into thinking that they w ill be equally obvious when one 
later explores them on foot, in the course of the necessary ground-check in 
search of datable finds. Often the result is quite the opposite! Baradcz recalls 
that when he had finished his study of the photos of the Roman defence lines in 
Algeria, he could not believe that what he had discovered had not been noticed 
before. However, when he made his ground-check on foot, it was often only with 
the photographs in hand, and by measuring distances and identifying surface 
details one by one, that he was able to find the remains of the chief element, the 
continuous frontier earthwork of the fossa turn. On one occasion, in the blinding 
light of the midday sun, which is a great leveller of earthwork-relief, he twice 
walked across the fossa turn without recognising it! In some sectors the broad low 
bank of the fossatum was rendered visible less by its relief than by the extra 
quantity of small pieces of rock on the surface, weathered-out from the core. 3 
Soil-marks, in fact, often make a decisive contribution to the visibility of shadow 
sites {c.g. in the case of partly buried walls, showing from the air as whitish lines 
in steppe and desert). Precise observation of the physical minutiae which enable 


able lo record from the air in Cochin-China, Cambodia and Tonkin (in spite of the limiting factors of 
tropical fores! and regions of intensive cultivation], City-sites that belong to the Foo-Nan period h i.e. the 
Ei rat Centuries A*D., have also been mapped in the same way* 

1 E.g. Poidcbard„ Le Limes dr CAoicir, pL LXXI1I showing surface markings, caused by buried walls of 
sun-dried brick, only clear from the air. 

1 Parades, Vut ttititimt de I'orgimiiatwn wmattu dam U Sud-Aigtrim, 1949* pb, 187-90, 1G7-B, etc. In dry- 
lone conditions, the whiteness and reflected light of stony earthworks play a larger part, photographically, 

shin shadow* 1 take this opportunity of mentioning an Interesting and lit lie-known discovery in which 
shadow-relief was an important factor: 15 km* west of Tebessa on the hilly border of Algeria and Tunisia, 
air photos have revealed a acme of more than 750 hectares covered by long-abandoned ancient fields, 
Mnall, terraced and enclosed by walls, A detailed report with maps by R, Hirigoycn (1947). shown 10 me 
by courtesy of the I nstilul Ueograpbique National, claims evidence from finds in favour of a prehistoric date. 

1 Baradcz, pi. 41 b 
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sites to be seen and found is always important* Discover}' frequently depends on 
attention to such details. 


Special Types of Site 

Concentration on the basic varieties of air photo sites which I have just 
described would alone be enough to keep field archaeologists busy in all countries 
for a generation or more. But special circumstances produce other kinds which 
call for attention. Of these the most notable are the ancient coastal sites, part in 
and part out of the water: the off-shore remains at Carthage* for example, I shall 
discuss In due course (p. 231 and Plate 56). Poidcbard’s three seasons at Tyre 1 
furnish the model for the systematic investigation (literally a fond) of such sites, 
combining ground and air archaeology with reconnaissance by divers. On the 
west coast of Italy a vertical view of the Roman harbour at Anzio, now under 
water, well recorded its outline, 3 But photography is only successful under 
favourable circumstances of clear, shallow and calm water. Seasonally, such 
conditions obtain round a number of ancient ports in the Mediterranean 
(cp. Delos, p. 274 and Plate 72), The suitability of conditions in Spain, Crete 
and Cyprus may be instanced among others. 

All round the Mediterranean arc numerous promising sites for the use of 
air reconnaissance, where the remains of Greek or Roman moles and quays 
can be seen at eye-level at low-water. Recently, attention has been specially 
directed to those in Provence,^on beaches at Fos, St. Tropez, Hydros {Olbia), 
Antibes,—and in Corsica, 3 while the possibilities in Greece have again been 
canvassed. 4 Diving is particularly adapted to reconnaissance of small targets 
like a sunken ship,—air photography to the mapping of extensive structural 
remains (unless buried in silt). At Apollonia recent underwater explorations 
have shown the layout of the ancient port. In central Tunisia, too, air photo¬ 
graphy has revealed an important mole in the sea at the site of the ancient port 
which is believed to be Acholla. 1 

Apart from Poidcbard’s work, the use of air archaeology in the study of 
submerged areas and underwater detail has usually been a hit or miss affair 
hitherto,—for predictable results depend on the skilled use of photographic 
techniques designed for the purpose. Experimental proofs of what constitute 

1 U* grand port Jiipam, Tyr; 2 voli, 1939. Pis, VI-XII give good air photos of Us ancient ports and 
mi-submerged quays, pk XXVI-XXVII of Saida (Sidon) and old ports on this coast. For other air 
views c>r remains off-shore, see Antiquity, 19*7, pi III, P- '4 (Salty !**)! '*'■*>>ne ' 954 - P> IV (unknown 

,K I G. Lugli, Saggi di upiar^ionr arthtakgica a TO dtliafotogrqfin atrta, lav. 1-111 (IstitlltO di Studi Romani) 
1939- This booklet marked the first organised experiments in air archaeology in Italy, 

* f, Benoit, ‘L’archtfologie so us-marine en Provence’, and N. Lamtwglia, 'La Nave Romane dlAlbenga', 
in /fiifiilfl ^ Mi July-Dc[:ciitber T ($52- j _ . r . 

4 R. Dcraattgelp Mjne villc gfteque cnglouiic: HctUcc 1 , in BttfL trait dt Itrawging, Lcidrn. 1949-5a* 29; 

Bull, di CatTfSpendancf HdUniqu€ t 1950, 
a Gv Ssuiin^E^nr, C. R, de I'At&rfr dts it 
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the best techniques have long been needed. These we now have at last, owing 
their origin to tests for military purposes made by the Army Photographic 
Research Unit in 1944-5. These trials, in which to,ooo air photos were taken, 
have been analysed in a valuable monograph 1 2 by Mr. J. Grange Moore, on 
which the following account is based. Experiments were made in widely 
sepai aicd regions; Cornwall, the Sciliy Islands, in the Mediterranean, Ceylon, 
etc, 1 he purpose was to aid the photographic discovery and interpretation of 
beach gradients and of underwater obstacles off-shore. 

During the war I had experience in tasks of this kind, and was able to judge 
the potentialities for application to archaeology. Thus, if you take photographs 
as for land surfaces, the sea will usually appear inky black and impenetrable, 
so that reefs, submarine contours or remnants of man-made structures under¬ 
water will be scarcely visible. But suit the method to the subject and the seascape 
under shallow water will, in favourable conditions, be made almost as apparent 
as the landscape. The results of the tests described by Mr. Grange Moore are 
oi utmost importance for the study of a wide range of problems in historic 
and prehistoric coastal sites. 

Many technical details are given, and I shall summarise those of particular 
relevance to archaeology. The air photos were a series of verticals, automatically 
exposed and giving the normal overlap for stereoscopy. A scale of 1 : 7,000 was 
found to be ideal for very detailed interpretation (the stereoscope, of course, 
enlarges this two or three times). Archaeologists would prefer a scale as big as 
* ■ but very large scales may show too much wave-detail. Two or four 

cameras were mounted with different filters and film for comparison, photo¬ 
graphing the same area simultaneously. Those of 8 inch focal length were used 
from a height of 5,000 feet, producing 5x5 inch prints each covering an area 
1,000 yards square at a scale of 1 : 7,500. Very good results were also obtained 
with ao inch cameras from j 2,000 feet, These gave prints of 8| x 7 inches, each 
covering an area of c. 1,700 x 1,400 yards at 1 ; 7,200. The correct planning for a 
photographic sortie of this kind was worked out by experiment.* The sky should 
bejrec from cloud or fully covered by high cloud, and the sun should be between 
30 and 50° above the horizon. With a low sun the illumination of the sea bed 
is reduced, while above 50° the sun produces specular reflection from small 
waves. Around harbours and beaches, photography on an incoming tide is 
preferable, as local pollution of the water may be very marked after high tide. 

The crucial value of the experiments, however, lay in their dramatically 

1 ‘The Determination of the Depth* and Extinction Coefficients nf Shallow Water by Air Photography 
using Colour Filters 1 . Phil. Tram. Royal Society, scries A, No. 8l6, vd. 240, pp, 163-217, published 
oi January 1^47, 

2 Days of Jaw or no wind at the sea surface should be chosen. Reflection must be minimised (e.g. a beach 
racing east should be photographed in the morning rather than the afternoon}. Best results came from 
<-.imenus of over & inch focal length, with speed* down to 1/100 see., aperture* of about f. .j (f. 6 3 is too 
small), and an acceptance angle of under 48*. Observation at sea level replace* fieldwork an fom {i.c. with 
Secchi disc readings, etc., for checking depths), *Ligtii-iened’, not ‘contrast* prints, arc essential. 
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effective demonstration of the contrasted abilities of different colour filters. 
The two best were Wratten 56 (green) and Wratten 27 (red). "Coastal sea water 
will normally be most transparent to light of wave-length about 4,500-5,800 A', 
and for tins a green filter used with panchromatic film was proved to be most 
suitable. This is the combination which revealed underwater detail to the 
greatest depth, even down to 50 feet. A red filter is chiefly suitable for very 
shallow water, and detail is not likely to be seen below 20 feet. Explorations by 
sea divers, in the manner of Commander Cousteau, operate considerably deeper 
of course, but such reconnaissanccs arc at selected points and are not intended 
to map extensive areas. 

Visible proof of the techniques best suited to archaeological needs is given by 
the comparative photos that are illustrated. Some reveal the underwater features 
as clearly as the print on a page. Those of Cavalaire beach in southern France 
(Moore, op, eit pis. 3-4) show how every particular of the underwater contours 
off>shore, and a line of anti-landing obstacles submerged at a depth of about 
8 feet, were revealed. Here, a green filter was more useful than a red, and the 
same was true at St. Maxime on this coast (pis. i-st), and at the entrance to 
Penzance harbour (pis. 14-15). All these photos were taken in June and July 
1945. Photography with infra-red sensitive film did not, normally, produce 
results of equal value, in terms of probable archaeological needs. The amount 
of detail visible under shallow water off St. Mary's in the Scilly Isles (pi. 7, red 
filter ) suggests a use for this method in the study of certain ancient land-surfaces 
now submerged through the sinking of the coast. 

Shallow flooding on land accentuates minor differences of relief, and those of 
archaeological significance may be made more apparent. One could scarcely 
hope for a better example than that photographed by Major .Allen (5 June 1937) 
at Welney Washes, Norfolk. 1 Localised flooding had made plain Lhe siting of a 
Romano-Uritish settlement, strung out in ribbon-development on the banks of 
a stream long dry; this stream ran on a levee whose remains stand a few feet 
above the surrounding fenland. Water had seeped from the flooded areas into 
the grassy hollows of the Roman stream-bed and farm-ditches, thus displaying 
their outlines. In Wattcnmeer, Holstein, 2 the slightly raised sites which had 
been occupied by medieval villages, since abandoned, were isolated and made 
clear in a similar fashion. Later, I shall show (p. 248 seq. and Plate 60) how well 
the effects of modern flooding re-created the topographical setting of the Roman 
harbours, now inland, at Ostia. There are also areas habitually marshy, in which 
detailed air mapping of waterlogged soil and surface relief could assist the study 
of ancient topography; one might instance sites in river deltas (e.g. that of the 
Po), and the Roman ports of Pisa and Ravenna, since abandoned by the sea. 8 

1 Lufibild, 58. Excavation showed that 'he site was occupied during the m to 4Lh centuries A.p. Antiquity, 
1938, 95 And Discotiryfrtm the Air ¥ pL 33+ 

3 Lu/tfrild, 84 , 

* Swampy ground or peat be®* smtietiincs contain lurking 1 siies that can. be found from the aift e.g. 
Antiquity, 1930, 457+ pL VII, markings of concentric earthworks Northern Ireland* 
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Examples of discoveries will be given from Sal a mis in Cyprus, and from 
Rhodes {p. ix; p, 280, n. 2; and PL 74 d). 

Among other exceptional conditions, 1 I should also mention the effects of 
white frost and of snow, occasionally important. Small differences of surface- 
relief arc revealed with remarkable clarity and precision by light falls of snow, 
anci some kinds of earthwork are extraordinarily well shown, especially from 
the air. ‘Celtic’ fields and trackways are one such class; Piggott* has given an 
example from the south, and Raistrick 5 another from Grassington in the north. 
In the south-west, too, a vertical survey of Dartmoor or Bodmin Moor tn sunny 
weather after a light fail of snow would give an excellent photo mosaic, with 
ancient settlements, hut-circles and field-systems mapped in black and white. 
G. A. Holley man confirmed this when flying over the area in January 1945. 
Slight snow had fallen the day before, and as a result all these features from the 
ancient landscape were thrown into dark relief against a grey and white back¬ 
ground. As an example of technical interest, 1 give on Plate 12 an instance from 
southern Germany, On the right is a village- traces oFold trackways (A, B) 
which radiated from it, before the present mathematically straight field- 
divisions were made, become visible through the snow- that has drifted into the 
slight hollows which still remain. The modern strips pass over them, and the 
trackways have Jong been abandoned and buried. In the centre, the existing 
fields now have a new orientation but the original positions of the ditches 
between the strips can still be seen, running diagonally (C). The original scale 
of this vertical view was 1 : 10,000,—a useful photographic scale for the study 
of large systems of cultivation. 


Terrain Study 

I his is intrinsic to all Held archaeology. As regards the aerial arm. the aim 
is the visual extension of the tale told by maps,—with the emphasis on the stage 
rather than the players. We shall see one typical aspect of its use when we 
examine the changes in the coastline and environs of Roman Ostia (p. 246) and 
the geological setting. The basic topography shown by the map is augmented 
by the realism, the extra details, and the three-dimensional view-, inherent in 
large-scale vertical photos. The choice of city site, route or even cave-shelter 
required generalship, and the ancient geographical factors often need to be 
Touilles des yeux.’ 

Terrain study also turns an eye to the way in which the living landscape is 
constructed, before hurrying into its past. Field archaeologists have long been 
in agreement on the value of observing how boundaries are laid out it) practice, 

‘ E-g. the 'robber trenches' which revealed the walls of the Greek city of EmptrUti near Benghazi 
Antiquity, 1952, 208.12 and plate. 

1 Antiquity, 1930, 187 and pi. I (air view}. 

1 Arch <?«“»■. 1937, r66-74; U* »now on the -Celtic’ field-banks melts quickly and they appear 

35 dark Jin<3 on ihe general white background* 
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field-shape suited to land-form, trackways made or broken, or old systems 
replaced by new. The air view, especially the vertical photo plan, simply gives 
further expression to this point. I have in mind an instance from Central Europe 
where the air view clarifies the map; the scene is a plain bordered by low hills. 
The long strip-fields on the level ground become shorter and shorter as the slope 
rises gently, until they become square and finally terraced. Every gradation is 
present, with completely diverse types of field-shape at the opposite ends. 
Considered separately, the extremes might be taken to typify two different 
traditions of agricultural practice, but in fact one can see that they grew organ¬ 
ically out of the landscape. 

Let us consider an unusually dear example of the replacement of one land¬ 
scape by another (Plate 13). When working with air photos in Greece during 
the last war I noted remains of old field-patterns west of Salonika which are of 
special interest for topograpIdeal archaeology. They illustrate a vital stage in 
the almost total re-modelling of a traditional landscape,—a phenomenon which 
we often consider historically but can rarely demonstrate comprehensively or 
conveniently at first-hand. This region, the Kambania, was prior to 1920 a 
backward zone, with numerous poor villages surrounded by a network of 
innumerable small enclosed fields of sub-rectangular shape, dissected by 
wandering lanes and tracks of gradual and unhurried growth. A few scraps of 
this layout still survive, and Plate 13 shows one group of derelict field-banks to 
the south of the village now called Adendron 1 in Western Kambania. The 
fragments of this now-extinct landscape, which arc scattered over a large 
region, have a curious resemblance in general appearance to our 'Celtic 1 fields 
in England. Three stages can be seen on this photograph, taken at the end or 
May: (i) the abandoned fields, (ii) die area nearer the village which has only 
just been partitioned and where traces of the old system still survive as crop-site 
markings, and (iii) all round, the new landscape which has removed almost all 
vestiges of the old. 

The metamorphosis followed a pattern often repeated in history. Before the 
1912-13 Balkan Wars, 20 to 50 per cent, of the villagers in this part of the 
Kambanfa plain were Moslem, and in consequence of political events a large 
exchange of population took place. Nearly every settlement has a new name and 
has been enlarged on a grid plan. New villages were built and Lake Yiannitsa 
was drained. The effect of the changes has been very great throughout the region, 
most of all on the fields and method of land division. The whole regional 
landscape was transformed by a methodical repartition based on parallel roads 
having some resemblance to the regularity of Roman centuriation (Chapter IV}. 
It is worthy of note that in southern Europe there is generally not much difficulty 
in distinguishing a survival of genuine centuriation and a modern reguiarisation, 

1 Between the Axios (Vardar) and Aliatmon rivers, 4 miles weal of the main railway musing over (he 
Axim. The derelict fields survive in areas left as rough pasture often near villages; their markings were 
noted by O. G. S, Crawford when travelling by air in 193® (PrW. Prrhisl. iflf,. 1938. Ii?)' 
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One criterion is that the 'improvers' of recent and modern times have not the 
same regard for a uniform orientation throughout a big area,—their blocks 
of gridded land are much smaller, fitted into convenient spaces, and given any 
orientation that Is locally convenient. 

To return to the wider topic with which this section began: the 'appreciation’ 
of the terrain (to borrow a useful military term) as the basis for ancient settle¬ 
ment. It will be appropriate here to note that air study is not without value even 
for sites of palaeolithic date or type. Chombart de LauwcV oblique photographs 
(with interpretation sketches) of llie famous Roche dc Soluire helpfully and 
freshly display the relat ion of the implement-bearing deposits on and bclow r the 
cliff to the local geological setting. This is, of course, a matter of demonstration 
and not of discovery; but in more un-char ted regions, terrain study from air 
photographs can in fact lead one, indirectly, to the location of cave shelters, or, 
to be more accurate, to the points where they are most likely' to be found. This 
point has been W'ell put by J. Y. Qaeys. 2 In limestone regions of Indo-China, 
les chaines calcaires abriterent les civilisations bacsonienne et dongonienne 
Un ruisseau a proximity, une plainc autrefois fertile, et surtout un cSne de 
deblais comme on cn trouve dans presques toutes les stations prehistoriques, 
laisscnt facilement supposer un lieu d’election choisi par I’homme des eavernes.’ 
An important practical contribution on these lines was that made by the late 
P. D. R. Williams-Hunt. 9 During a visit to south-east Australia in 1947 he made 
use of existing vertical air photos (1:11,000 scale) to show methods by which 
the sites of ancient aboriginal camps along the coast could be found by locating 
first the topographical features which dictated their position. Those spots, 
where off-shore reefs and wide beaches gave the best conditions for collecting 
marine food, were obvious on the photos but not on the ordinary- maps. A 
ground-check confirmed the interpretation- producing numerous finds of small 
stone implements at the points he selected. By narrowing the area of search, 
terrain study from the air can thus be a means of finding ‘unseen’ sites, provided 
certain conditions are met. In Malaya also he showed how air photos could 
amplify the maps in the search for sites of the local stone age by locating the 
outlines of ancient beach lines built up behind the modern beach. These assist 
the discovery of ancient coastal ‘midden’ sites along them, and can help to throw 
some light on the rate at which these beaches were built up. 

We may therefore note with some interest that, in special circumstances, air 
observation can even help to locate sites of such extreme simplicity as those of 
Palaeolithic type, the camp sites of savage hunters. 1 Professor van Rict Lowe 6 has 
given another instance, From South Africa, of its successful use for this purpose. 
On a flight over the Transvaal lie recognized a marking of distinctive appearance, 

1 Photographies Ahiermes, figs, 63-7. 1 tiulL Ecale Franfm* d'Kxirfmt Orient, <947-50, fasc. 1, ga scq P 

1 <948, 10^5 and pL HI. 

4 Cp. air view demonstra ting the jsit mg of Mesolithic settlements along a el minci river channel in 
G;unhric%cshirc; Prat. PnkisL Soc.> 1955* 3-^0, 

* Qiiolcd by Arrhatoiagy tfl the Firld t 264, 



ii, Di/NLn.r. Castle. AxrhiUt NofcTttfcRx Ireland. An example of she use of shadow relief 
in mapping low earthworks under grass* A large area covered by the straight lines or buried 
medieval buildings and enclosures can be seen between the coastal road and the castle ruins, 
on the cliff jutting out into the sea. Scale enlarged to i : 2*500: he- 1 inch equals 208 feet. 

See p. 35. CrttUH Coferight RrsrnrtL 





i-2< Sorj M Germany. An example *rhow a light fall of snow can outline minor earthworks and details 
*\[ small relief. A and B: Snowdrift* reveal the slightly sunken liners of four old roads (now covered by 
fields which formerly radiated from the village on the right. Snow-marks show that in area G the 
strip-fields originally followed a different align me at, and lay obliquely to the present divisions; snow 
rollecied in the remains ii-f the parallel inter-strip ditches of the earlier layout, not yet completely 
levelled* Similar evidence for a change of layout can he seen in the bottom left-hand corner. See p. 44, 

Crown Copyright Rtservtd. 





j p MAceixixiAp wcsl of Salonika. This vertical photo has been chosen to iElusiratc die !c>taE replace¬ 
ment, of at? old traditional field-layout by a new one, giving an unusually clear demonstration of 
'archaeology in line making'* [A] The old irregular pat imi of small rectangular fields, abandoned and 
grass-covered but with their boundaries still visible above ground as white soil-marks. B) An area 
partitioned not long before the photo was taker? m 1944- Buried traces of the old fields still show as 
crop-marks. The village of Adrtulron is on the Icli. • C In surrounding areas the regular field and road 
pattern has already removed most traces of the old in die course of a single generation. See p T 45. 

Cmca Copyright Rtstrvrd. 
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■-b C,i:ntkai Italy: south ot Etruscan and Roman Veii f This vertical photo demonstrates the 
important fad that the marks of buried archaeological .dies are often found among others of a natural 
origin^ and must lie separated, It reveals (A-B) the course or an ancient buried track as a dark line 
grass-mark, soil-mark* and gulley leading from Veil to cross the Via Cassia* This buried track was 
very possibly one of die earliest of those which radiated from the site. But the numerous temlintarBnts 
ol sc lb mark*, typical of this region, are produced by ploughing the edges of superimposed geological 
strata. When seen singly, they cotild form a possible ‘source nf error 1 . See p r 48. Ph. j June, : 944. Crown 

Copyright Rtstrtrrf' 





AIR ARCHAEOLOGY: ITS PURPOSE AND PRACTICE 47 

and a ground-check confirmed that it was, as surmised, a large tool-makers’ 
'floor’ of the African Middle Stone Age. Such sites invariably occur, he explains, 
in cream coloured (calcified) or reddish-brown (ferruginised) subsoils, and these 
arc being exposed by the sheet erosion of the top soil, causing sharp colour 
contrasts with their surroundings when the grass is green in the rainy season. 
That use can be made of terrain study from the air in reconnaissance for similar 
sites in Libya and other parts of North Africa is well-established. Miss Catnn- 
Thompson hoklly and successfully proved this when exploring the i,8oo square 
miles of her archaeological concession round the Kharga Oasis. Lady Bailey 
piloted her (having flown out from. England in her Puss-Moth), and in addition 
took an excellent series of oblique photos 1 from 3,000 to 4,000 feet. Only ten 
days of air reconnaissance sufliced to produce results described by the report as 
‘of great value both geologically and archacologically’. In the first place, a good 
working knowledge of the physiography of the region was obtained. More 
particularly the method was useful in mapping the mounds, resembling small 
craters, which in Pleistocene times had been the sites of springs. Field-work 
showed thick concentrations of stone implements round these ‘fossil’ springs, 
and it became important to locate them. Moreover in desert [as in other bare 
terrains) the value of air observation is, as Miss Caton-Thompson emphasises, 
not only to show where the main centres of archaeological interest lie, but also 
where not to look for them. 

Her conclusion is that it ‘eliminated, For one reason or another, large tracts 
of our concession as useless for our purpose, thereby saving weeks of futile ground 
work’. For any similar expedition this is a point of major importance. 


Sources of Error 

After all that has been set out above concerning the many-sided details of 
ancient landscapes in and on the ground that await record, the moment has 
come to sound another word of caution on the misleading cases. The ability 
to distinguish the evidences of markings due to natural causes from the activities 
of man is particularly needed when using vertical views. Consultation of such 
photos is increasing so rapidly that it is desirable to mention some typical pit- 
falls. The examples that have been chosen, illustrated on Plates 14-150, arc by no 
means the most deceptive that I could have shown. There are others, undoubtedly 
non-archaeological, that would look too dangerously like genuine sites if taken 
out of their environmental context. Markings caused by buried sites are often 
found to be mixed with others caused by modern cultivation, etc., and care is 
required to separate them. An example of this, from near Dwobmae, has already 
been discussed (p. as and Plate 4b). Unless one is thoroughly familiar with the 

1 For air views of prehistoric and huloric site* st*; G, Cacuii-lliDmp&an, Antiquity, 1931. and pli. 

I -VIII; ftharga Oojr/i in Prehistory, p r X and pi. 114; also Tkt Desert Fayum M 1934^ VaL [ 1 , pla. LXXVHl 
and Cl LI. 
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air archaeology of a region, it is wise to begin with the presumption that markings 
are ‘innocent’ until they can be shown to be ‘guilty’ of an archaeological origin. 

Let us glance at some of these deceptive features, Round Rome, and else¬ 
where, cultivation and erosion have exposed the edges of the geological strata 
which lie superimposed in horizontal layers, and this produces markings which 
follow the contours (Plate 14). If casually examined, they might suggest the 
soil-marks of levelled enclosures (cp. those in Chapter 2). Obviously, however, 
they are too ubiquitous to represent genuine sites; separate, isolated cases have 
been known to raise greater doubts, but not for long. Extra care is required when 
a genuinely archaeological marking occurs among a much greater number due 

10 natural causes. Plate 14 also provides an example of this. Crossing the photo 
diagonally is a dark line (A-liJ representing the course of a buried ancient road, 
made visible by a soil-mark. The photo was taken on t June 1944, and the 
area lies very close to Veil, The dark soil-mark is typical of the appearance of 
a number of other bul led ancient roads which 1 have located in Central Italy, 

This trackway must have been of Importance. It crossed the line of the Via 
Cassia about 14 km. north-west from Rome {just before the village of La Storta), 
and I have traced its buried line (bordered by debris of Roman buildings) for 

1 1 km. tiorih-north-east from this point, past the farm of Casalc del Pino, 
towards a gale on the south side of Veil,-—that great city and paramount centre 
of the Etruscans which Rome eventually succeeded in destroying and later re¬ 
colon Ucd under Augustus. Plate 14 is an enlargement from a print of 1 : 13,000 
scale, 1 and incidentally it gives a good example of the value of medium-scale 
air photos (as defined on p. 57) for archaeological study. 

In areas of land-reclamation (e.g. bonijtcazione in Italy) vestiges of modem 
ditches, dug a few years earlier but now lcvcUed-off by cultivation, can give 
rise to crop or soil markings in straight lines with a regular lay-out. I have seen 
plains in the Balkans and south Europe w here these, superficially, have some 
resemblance to the remains of the divisions in a gridded system of Roman 
centuriation.—but their intervals will not correspond with Roman units of 
measurement. The comprehensive view given by vertical photos will show the 
modern alignment of such marks, but cases have occurred when they have 
proved deceptive when they are seen on the limited area shown by a single 
oblique or as the result of a hasty visual impression on a commercial air route. 

Soil-marks arc less precise in outline than crop-marks, and therefore can be 
more misleading. In central Europe {notably Germany), in England, and 
wherever ploughing is extensive, the sub-soil is often brought to the surface by 
cultivation and thus produces light-toned soil markings which, considered 
individually, can closely resemble levelled tumuli. Plate 15a show's an instance 
from inland in Apulia:—the small natural knolls with their tops ploughed away, 
near the bottom edge of the print. There are many markings on this photograph 

1 Print 3.137 of iortLc 5 CM 719. ThU road was alwi observed by Mr. J. B. Wand Firkin* when uning prints 
□f Other sortie for the Study CjT roads round Vrii; Pafvrs of the British Mm/ at 1955, 56 and r. 
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but all are non-archaeological.’ The tops of old sand-dunes still more resemble 
levelled tumuli, but these can immediately be eliminated by their local situation. 
Ploughing on the edge of slopes can produce a soil-mark that follows the contour, 
looking perilously like an enclosure or even levelled hill-fort. The stereogram 
on Plate 15b gives an example of this and also of the value of stereoscopy, for 
on a single print it would bo difficult to say whether the oval outline is a hill 
or a hollow, 2 

A ground check will often remove all doubt quickly, but it is impossible to 
visit every point, and therefore it is important to be able to identify and reject 
by photo interpretation the vast number of unimportant details. 

The regular patterns made by ploughing and harvesting, and signs of the 
ordinary processes of agriculture (threshing floors, fodder scattered for animals, 
the neatly grazed circles produced by tethered animals, etc.), become familiar. 
As for the irregular patterns made by Nature,—old watercourses (e.g. the 
'roddons 5 , natural drainage channels in the Fens), 8 crop-markings above 
fissures in gravel subsoils,* and fungus-rings in grass,®—all these should present 
little difficulty. The aerial appearance of the various modern methods of land- 
utilisation in Europe* quickly become familiar. In Africa and Asia, on the other 
hand, one conics across odd and unfamiliar patterns caused by vegetation or 
geological strata which require some little care to identify and explain satis¬ 
factorily. 7 


Method 

We now turn to the practice of photography and interpretation, when once a 
zone of operations has been selected that is suitable in its ecology (i.e. subsoil 
and surface conditions) and in archaeological potcotial, known or suspected. To 
illustrate technique, the selection of sites has purposely been directed outside 
the centre of the Mediterranean world which receives attention in the following 
chapters, and instead the examples have been taken from its margins and 
approaches in the Near East. The borders between the two, so loosely drawn by 
geography and man, have never formed a static threshold but rather a zone of 

1 Including friction-scratches on dir negative, white or black ‘hair 1 lino; when faint and parallel they 
have been, mistaken (hr ancient cultivation* Stereoscopic examination of consecutive prints removes ail 
doubt, 

* It is a low hill, crossed by modem can-1 racks (naf crop-marks}. 

* Cp. Vertical air photo, Proe. PrthisL Sac. of East Anglia, Vl p ii, pi. XXXIV, Their meandering courses 
remain very clear as crop-marks or soil-marks after they have been fcveiled by ploughing. H. Godwin, 
‘The origin of Roddonj^ Geogr, Jaura,, 1936, January-June, 241. 

1 Efg- Qxommsia, 1943-4, ph XII and p, H3, at Great Milton. Such markings thought to be due to 
cracking during ice-age conditions, are ako found in East Anglia* Thetr rambling lines resemble irregular 
ficEd-boundary ditches. 

h E.g* p Wmtxfnm iht dir, pb. XXV and L; Air PL fm AkH , 9 pL III, 

* See illustrations in F* Waikcr, Geography from iftt Air, 1954. 

T Cp. W. A. Madadyen, Grogr. Joum., 1950, Jiily-Dcc , 199-210, for examples of remarkable regular 
pat terns of natural vegetation in the semi-doeris of British Somaliland; with air photographs. 
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ceaseless contact to and fro. Further, it is a good thing from time to time to take 
the Asiatic scene as a scale and yardstick of human endeavour and to contrast 
its sites with those in Europe. It is sobering to reflect that while Lcndinium, the 
largest city in Roman Britain, measured just over one mile across, the central 
boulevard of ruined Samarra (Plate 17) ran for twenty miles before emerging 
into open countryside! The aerial study of ancient topography in Asia and 
Africa, as well as in Europe, is a sound way of keeping this sense of proportion 
clearly in view. 

a. Obliques 

Air archaeology has two prime tasks, (i) to locate new sites and to make 
manifest known remains, (ii) to map them detail by detail. In the first of these, 
oblique views have a special place, their merits are so obvious that illustrations 
like Plates 1 7 and 18 short-circuit further comment. But those that are published 
have been through a process of selection, the survival of the fittest; in practice 
there is always one position for an oblique photograph that is belter than all 
the rest, and which can be determined only by circling the site. When the sun 
is low, crop-marks and soil-marks arc usually best seen when looking at them 
uiitk the sun. But against the sun is normally the right view when photographing 
shadow-sites, unless the highlight reflected off the banks is the chief feature, in 
which case it becomes necessary to view them with the sun. It is agreed that a 
flying height of about 1,000 feet is best for general purposes, using air cameras 
of 5 to to inch focal-length (p. 54), In Syria, Poidcbard recommended an 
altitude of 300-400 metres for ordinary uses; experience has shown the same 
in south-east Asia and in Persia, and in South Italy Williams-Hunt and I used 
an altitude of 1,000 feet with an 8-inch camera as the basis of our oblique 
photography. Much depends on the nature and size of the sites. In Persia, 
Schmidt, with a 10-inch camera, regularly went up to 700 metres in order to 
got comprehensive obliques of big sites, and even up to 1,500 metres for ihe 
best pictures of ruined cities in relation to their setting, Williams-Hunt, and 
Groslicr too, did the same in south-east Asia, 1 where the remains of ancient 
landscapes survive to the same majestic extent. One must bear in mind that 
the focal length plays as big a part as the flying height in determining the scale 
of the photographic image, and, a propos of scale, it is essential to manoeuvre 
all small sites into the immediate foreground of the picture (in taking obliques 
one notes a tendency to hang back, too far off). For detail, low obliques from 
300-400 feet can be very effective on the right type of site, chiefly small earth¬ 
works. Low obliques do not usually add new details that could not be seen on 
photographs from higher altitudes. They arc merely enlargements on the spot 
instead of in the studio. Some crop and soil sites are unsuitable,—-the effect 

1 LikcwHc V, Goloubw, in his archaeological rcconnnissasu rs in Cambodia* usually ftew at i.mo to 
ip^QG in. to find bis way about and Co pinpoint the position of his obliques in confusing and badly-mapped 
country; Bull, &eU Franfaut d’Exlrfme Griati t 1936, 465-77. 
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of such enlargement is only diminished definition. To illustrate this. Poidebard 
describes the occasion when he was taking obliques of the ancient route that 
ran from Palmyra to Hit, which was visible only in the form of weed and soil 
marks. He observed that it could be seen clearly from the air clown to a height 
of 300 metres (e. 1,000 feet), but that below this height the course of the road 
progressively grew fainter the closer he went in the hope of seeing it better! 
On sites consisting mainly of buildings (c.g. castles, etc.) photography from a 
steep angle is best. It should be noted that obliques arc capable of giving a 
misleading impression of natural relief (e.g. when taken at right angles to rising 
or falling ground, they can give an effect of total flatness). 1 

Bui when skilfully positioned an oblique is unequalled for showing the way 
in which a site was fitted into the landscape. Plate 18 will serve as an example: 
the Roman road at Zairwan in N.W. Iraq, taken from 1,000 ft. with an 8-in. lens." 
There was only one ideal position for the photography of such a subject,— 
looking down its length as it passes from the spine of one ridge and on to the 
next. One can instantly appreciate the tactical flair of the military surveyors 
in choosing the line of maximum all-round visibility against mobile forces 
raiding across the desert. 

Pastoral nomads do not, alas, leave much archaeological litter as a rule. But 
the ancient landscape conjured up by this Roman road at Zairwan impels me 
to remark on the extraordinarily interesting contributions to the cultural eth¬ 
nography of Antiquity that are made by aerial mapping in desert zones. The 
remains of tribal communities express visibly and tangibly a way of life and 
thinking fundamentally distinct from the sites which express a Classical ethos 
and traditions. But to come down to cases, as ethnography must:—I am thinking 
particularly of those areas of black basalt hills 100 miles cast of the Dead Sea, 
which form the southward extension of the Jcbcl Druzc. 3 They arc literally 
carpeted with hill-forts, stone hut-circles, camel ‘baraks’, long lines of stone 
walls meaningless in terms of European economies but meaningful to desert 
dwellers, and, most prominent of all, those large kite-shaped walled enclosures 
called gnzolia or mrsayid. These hist arc still used during gazelle battues, but their 
specialised shape may have been evolved originally for a different purpose, e.g. 
the protection of tribal herds. Many of these extensive remains of a tribal land¬ 
scape lie check by jowl with Roman military posts and arc certainly their 
contemporaries,—the works of send-pastoral tribes more or less auxiliaries of the 

1 For example, one would never gather from Major Alien's otherwise excel lent oblique of Celtic fields 
on Burderop Down, Wilts,* (hat they by on a steep hill-side,—an essential point in the formation qf 
lyochets* see Ceogr Jqutti., 1945, 52* pbtr V; Disewxrj frvm the Air y pi. hS. 

1 R. A. F. photo qf 24 March 193B; r. So miles west of Mosul t in the Sinjar range and not far from the site 
of Swgara. 

4 Gp* F/Ll, Maitland, Antiquity, 1927, 197 seq. ahd plates, on the 11 Works of the Old Men 1 in Arabia; 
and Group Cbpf. Rees, V.C., ibid.. 1925, 389 seq. and 9 plates, H The Trans-Jordan Desert'. These remark¬ 
able small-sralc vcriicul air photos give a laslc of whal a systematic survey could produce. Sec also Poidr- 
bard, La traee de Rome dans k desert de Sjrie f I94 seq. F and pis. XIV and CXLVTIj Vncdntes dts partisans 
nomadeiV 
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Roman army of occupation, but retaining indigenous habits. It was a situation 
of'culture contact*, 1 as anthropologists phrase it, not unlike that of the North 
West Province of British India in the 19th century. The Roman constituents 
of the landscape are a good deal easier to analyse than the tribal ones which 
rend to be passed over, although Foidebard devoted some of bis field-survey to 
them. But it is much to be hoped that the 'Works of the Old Men’ will attract a 
detailed invesligation 1 before they or we are much older. It is a field in which 
archaeology and ethnography could well combine, for the comparative study 
or past and present tribal life helps to an understanding of both. Such is desert 
conservatism that some of these sites continue to be re-occupied periodically 
at the present day. 

The panoramic view is die perquisite of the oblique, the planimetric of the 
vertical*. It would be hard to find an ancient landscape more evocative from 
both points of view than the miner! metropolis of Samarra, 65 miles NNW. of 
Baghdad. The panoramic oblique on Plate 17 (taken from 1,000 feet with a 
^4-inch lensj includes no more than a very small fraction of the whole site, 
even though it shows the remains of streets stretching mile upon mile into the 
distance. Yet its life-span as a prodigious capital falls within 50 years, the perfect 
example of those 'despot 5 cities, built or abandoned at a despot’s w r him, of which 
Asia can boast such a remarkable series:—the Delhi sequence for example, or 
the successive foundations at Sian-fu (Chang’an) and many other ancient cities 
of China and south-east Asia. It was in a.d. 836 that the Caliph Mu 5 tasim, son 
of Haroun al-Rashid, moved his capital from Baghdad to its new' site at 
Samarra, creating a more grandiose city than ever any Roman Emperor did. 
Wide intersecting avenues, palaces, barracks, race-courses, and a stupendous 
canal whose banks rise like hills along either side, were disposed up and down 
the east hank of the Tigris for nearly 25 miles by Mu’tasim and his successors. 
Of these buildings, one of the most notable is the mosque, with the minaret 
called Malwiya (Plate 17}, After those of Kufa and Wash this mosque is the 

1 All marginal region* can, or could* provide comparable traces; rp. Sir Mortimer Wheeler's Rome 
titryond Use Imperial frontiers. In several parts df the Roman periphery, field archaeology has been much 
assisted by the aerial mapping of sties; cp. O. G, $, Crawford 3 * comments in Typography of Roman Scotland 
north of tk* Axtamiu Wiali 9 1949, p + a* on the clash of opposites shown by the rigidly planned site* of the 
t.-qnquerore and the less formal habit* of the barbarians;—'On an air photo it is* in fact, as easy to distinguish 
characteristic Roman from native earthwork a* it Li to tell a Bronze Age beaker from a Samian bowt\ 
A fortiori the same would apply in Spain and Portugal* and Anatolia. For the Limes TripottUmus frontier 
in Libya (the mapping of whose settled areas was materially aided by R.A.F. sorties) s sec Ward Perkins 
and GGodchild, J.RS. r 1(149, a,1 d 1950* 30* On this and other frontiers many di-tribaltscd people were 
serving as limitanei. Ethnically, uf course, the inhafaitants on both sides of a times were usually akiru 

■ Such study should also take into account the extensive remains of <he field systems on Lhe desert 
margins, traced from the air and on the ground in the Negeb and in Trans-Jordan by Wicgand* Glueck 
and Others, for reference* see O. G. S. Crawford*, Archaeology in Use Field, 1953, 213; Antiquity, 1554, 206, 
pb. IV.-Y. 

* Oblique photography of excavations in progress have rarely been of more than scenic value; for experi¬ 
mental verticals with a camera attached to a rapiivc balloon, taken for planning during the excavations 
at MegiddOp cp. dnOfurty, VI, 148-55; pi. XVI, 465. 
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oldest in Iraq and its plan,—a great rectangle with buttressed walls, 1 —is of 
interest For its early simplicity. The spiral minaret, too, is a curiosity. It has 
been pointed out, by Seton Lloyd and others, that there was at this time little 
precedent for what a minaret ought to look like, and it would seem that the 
form of this minaret (and of a second spiral one at Abu Dulaf in another part 
of Samarra) may have been suggested by the ziggurats or staged towers, which 
were already relics of a remote antiquity. Babylon’s ziggurat, for example, is 
known to have been still standing when Samarra was under construction. 

In describing Samarra, it would be easy to exhaust one’s adjectives. The scale 
and symmetry of the extensions added by successive caliphs arc of proportions 
that are almost unequalled, 'resembling in conception the wildest flight of fancy 
on the part of a modern, fifth-year student of town-planning at the Beaux Arts 
or competitor in the Prix dc Rome 1 . To meditate on these remains, so patently 
visible on vertical surveys, is to delve deep into the vanity of government and 
power; indeed, the prolonged study of ancient topography develops its own train 
of philosophical reflections. In spite of, or because of, its overwhelming size 
and admirable preservation, the skeleton of the ‘mushroom’ city of Samarra 
is a sombre spectacle. Towards the end of the gth century, die dynasty retu rned 
to Baghdad and the entire city gradually fell into decay (some quarters had 
already been abandoned during its febrile growth). A hundred years later 
Arabic historians were writing of Samaria in the past tense, though a little life 
lingered in the extremities when the trunk was stilled. Combining the detailed 
description by Ya’qubi, who wrote in r. 889, with the data from vertical air 
survey, the plan of the city can be ascertained with extreme precision. And, 
in spite of all the labours of Viollct, and of Herzfeld, there is still much scope for 
aerial mapping on this site.* Many smaller mounds which acquire clear 
and intelligible outlines from the air are infinitely less obvious on the 
ground,* 

Brief reference should be made to mechanical devices which enable measure¬ 
ments to be calculated with accuracy from high oblique photos. One of these is 
the ‘Photoblique Plotter’, i8x 18 inches m size. After suitably positioning the 
print, the data which can be determined include (i) ground distances, (ii) area 
measurements of any regular or irregular surfaces. The U.S. Geological Survey 
is also now mapping by means of twin low-oblique photography, I mention these 
specialised methods only in order to emphasise the intense activity in improve- 

1 It was HifTfuuidctl by act outer enclffimt wall, whose east side can be seen on the left of the photo, with 
pari of the went side in tbe right-hand corner. 

* 0 + G, S. Crawford published a portion of a fine R.A.F. photo-mosaic that mapped MufawaMciTt 
palate* in Owgr. Jranir, Jami^ry-junc p, 500^ Herzfeld* in Dit Amgrnbwigm von Samarra^ voL VI, 

published in 1 94B five monies tom photos taken in the 1930*3, which covered the greater part of the city. 
This was a brave attempt* though marred by excessive contrasts of tune on adjoining prints, so that many 
areas are lost in blackness. Outside the southern limits of Hcrzfeld’s mosaics there lies a large complex 
of buildings called al-Musharrahii r. h and other remains; f have now obtained photos of this area, 

3 Cp. ground views of site, Herrield, op. at., pis. 1X~XV T See also Excatativns at Samarra, 1936-9 (2 vols +l 
Directorate of Antiquities, Baghdad, 1940! and Seton Lloyd* Ruined Ckks vf Iraq, 3rd ed, 1945* O.U.P. 
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mcnts of aerial techniques, But for archaeological mapping, normal vertical 
survey still cannot be improved upon. 

b. Photographic apparatus 

If no air camera is available, ii is possible to take oblique photographs with 
a pocket one of ‘Lcica 5 type 1 that will be adequate for record purposes and will 
control the visual memory, very fallible and selective in what it chooses to recall. 
Useful discoveries have been made in this way. But there is a set limit to the 
resolving power of any small lens, and to what can be extracted from the grain 
of any film by enlargement. Air cameras with a lens of 8 to io inch focal length 
arc sufficiently powerful for oblique work; larger cameras are inconvenient if 
hand-held. Ex-R.A.F. air cameras of excellent performance were available 
at a purely nominal price after 1945, and I found no difficulty in obtaining 
two. Crawford and K oilier used a captured German 25 cm. (e. 10 inch) camera 
with a f. 4.5 Zeiss Tessar lens; Schmidt in Persia used a Zeiss camera of the same 
size, rejecting another w'hose focal length was too short, causing blurred edges 
on the prints. The British ‘F. 24' with interchangeable lens {from 3 to 20 inches) 
is as good as cither of these; its negative is 5 inches square, with 100 or 250 
exposures in a roll. But whatever choice is made, a lens of sufficiently wide angle 
is a prime necessity. Details of the constant improvements in air cameras, 
camera mountings, etc. can be obtained from any professional firm. 

With obliques we can consider single verticals, both part of the technique 
of reconnaissance From light aircraft, as distinct from systematic coverage of 
large areas by aircraft with built-in cameras making automatic exposures. The 
most suitable type of light aircraft to use is a high-wing monoplane like the 
‘Fairchild’; low wings obstruct the view. By steeply banking the aircraft, there 
is no difficulty in taking near-verticals with a hand-held camera (cp. Plate 3); 
the late Major Allen even managed to take near-verticals when flying solo, 
joystick held between the knees. His Puss Moth was a very stable machine which 
could safely be left to fly itself in calm air. It is noteworthy that sunny days 
which would otherwise be ideal for photography are often bumpy, and the hotter 
the day the more troublesome this may become. 

True verticals can, however, be taken from a light aircraft, and ‘sighted’ 
through a glass or perspex panel, Schmidt used the ‘acr©topograph* device. 
This was a suspension mechanism fixed to a hole in the floor of the aircraft 
and carrying the camera. A telescope, with its axis parallel to that of the camera, 
is attached and with its help one watches for the exact area and the critical 
moment for photography. Drift, from cross-winds, is corrected by a movable 
disc supporting the camera. By means of three screws the whole device is 

Ifet mounted on a hand-grip and operated by a flexible cable release, improving .lighting and reducing 
vibration effects. The cost of such 36 mm. photography is much less, opening the whole field of discovery 
to members of flying clubs; cp. 'Archaeology from the Air: a rewarding pursuit for the private pilot', bv 
A. W, Baker, Flighty 19 February 1954. 
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adjusted to a horizontal position defined by levels in the telescope and on the 
camera. Precision is important, as such photos will be used in survey work. 
The advent of the helicopter as an all-purpose machine, instead of the rare 
creature it used to be, will make things easier. But in helicopters, al present, 
vibration is still something of a problem. 

It is to be regretted that publications on air archaeology often omit to mention 
the photographic factors which were found suitable or unsuitable. My own 
experience is that the following factors give good results on a sunny midday of 
average visibility in England, when taking single verticals or obliques:— 

f, 8 i /300 sec; 5-inch F.I,. Jens. 
at f, 5’6 1 /3OQ see; 8-inth F.L. lens. 

Film: Super-XX Kodak. Filter: Deep yellow. 

This is no moie than a guide,—speeds as slow as i 150 see* arc possible in steady 
Bight, The factors above would have to be adapted to suit slower film, anti the 
aperture would be increased in early morning or evening. 1 The use and choice 
of filter is important, to combat haze and to emphasise tone-contrast on crop- 
sites. Crawford and Keillcr, in their flights, used an ordinary yellow filter (Ilford 
‘Minus Blue’) for general purposes, but mention that a stronger filter (e.g. Ilford 
‘Furniture Red’) would have been useful if the morning and evening sunlight 
in that bad English summer during 1924 had ever been bright enough. Various 
experiments have been made with roll-film whose emulsion is sensitive to infra¬ 
red light, and with colour-photographs (both transparencies and prints). Ihese 
heighten the effect of tone-contrast, often to a dramatic degree. As regards colour, 
the negatives (if not too dense) can be used to make good lantern slides; such 
photographs will not normally show archaeological features that would be 
invisible in monochrome. A few examples could be produced where colour has 
been essential in identifying significant features. But it is more rewarding to 
concentrate on regularly obtaining first-class photos in monochrome. 

Because ‘infra-red* film is sometimes regarded with a vague awe, a further 
word is needed about its use. The results are predictable and have been used 
with profit in ecological survey work from the air (especially in forestry. I for 
a number of years. As far as concerns archaeology the principles, in brief, are 
as follows. The colouring of vegetations 33 seen by the human eye, is due largely 
to the presence of chlorophyll in the structure of the leaves. But the reflection of 
infra-red radiation by the leaf has little relation to the perceived colour, being 
largely a property of the epidermal layers and eutiti- 1 he behaviour of these 
layers towards infra-red radiation is variable. Field tests have many times 
proved that grasses are very suitable subjects and their great infra-red reflecting 
power causes them to appear as a brilliant white on the print. On the other 

1 Major Allen, using panchromatic plats*, worked with an 8-inch F.L. earner* that he made Id min If, 
its 4'3 lens (gsiwrally fully open) was usually set at 1 /boo sec. Schmidt, in Persia, normally gave exposures 
of 1/350 sec, (aperture off. j'jj cnruiaiii) between 7 and Ra-tn., the best hour for clear atmosphere. 
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hand mature and drying grasses {as from parch-marks, etc.) are poorer reflectors 
anti appear as a light grey tone. Plants, crops, etc., in their individual ways vary 
as reflectors according to their condition, Visually-similar colourings are hard 
to show with panchromatic films, which have about the same colour-sensitivity 
as the human eye, and there is a limit to the lie Ip that filters can give them. The 
photography of infra-red radiation is in fact, to a large measure, a distinct and 
separate way of recording the tone-contrasts which we require from vegetation 
markings. Correct exposures are best determined by experiment. 1 To the 
scientific tests of infra-red sensitive film in the air photography of underwater 
features I have earlier referred (p. 43). 

In all types of photography, results will be inferior if the area is under cloud 
shadow. 


£. Air Crew 


In all reconnaissance from light aircraft, taking single oblique and vertical 
views, a crew oT three is greatly to he preferred, although sometimes space 
restricts tills to two. When areas are being opened-up by air search there will 
be more than enough for a crew of three to do, as was soon impressed on us in 
Apulia ip. 91}, Besides the pilot and the cameraman, the observer is a much 
needed member; he it is who pinpoints on the map 2 the exact location of each 
photo and any significant features outside the area taken, and who notes the 
conditions in the soil or crops, and local archaeological details. It is essential 
that these data be recorded with precision on map and log-book at the time 
of photography, —otherwise chaos will ensue when the sortie, perhaps numbering 
'jilt hundred obliques, returns to base. If the landscape has few distinctive 
features, 01 the maps arc dismally inadequate and new sites are numerous (a not 
uncommon situation in some regions), it is an undue handicap to combine 
photography and all the recording. One sympathises with a desperate entry in 
Schmidts log-book, Tcpes everywhere’! At such critical moments the value 
of vertical photography for overall coverage is dramatically emphasised. In 
oblique photography the pilot’s attention is usually fully occupied in following 
the pre-arranged route and steering to individual targets. 3 Even when the 
camera is not hand-held but mounted in the aircraft, its operator ought to be 
enabled to give his whole attention to it. If the crew must be limited to two, 
ati craft in which they can sit side by side are to be preferred. In any event, it 
will probably require several flights before team-work and communication reach 
the high pitch which is required for regularly good results. If the area b a 
new one, visual reconnaissance from about 3,000 feet would be the first step. 


1 For a practical account of the use of this medium, sec R. L. Ives, Ecology, SOp Ng. < p m 3 g p , 33 .g 
pi. HI, tone contrasts to grass), v, , 3, 339, |ap, 

. *, LT* kUl ^ ufl 1 * 'fcSft 000 4 milw 1 1 “**0 rt>r Planning the flight, and 1/50,000 (or 

c r rtulfc ,, 1 inch) fflr record] the discoveries, 

s 1 lying on a straight course at about 100 m.p.h., at about Boo-i .000 feet the cameraman lias a maximum 
° 2 a * nuilutci ‘O'* a swing into view forward, to paw and to be lost to effective sight behind. 
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Sorties flown for the archaeological mapping of large areas with automatic 
cameras arc a different matter. When fully briefed the pilot can fly unaccom¬ 
panied, 

d. Verticals: calculation and choice of scales 

It would not have been difficult to fill this section with tables of figures. 
Long and painful experience has taught me one great principle’, once wrote 
C. L. Dodgson (Lewis Carroll;, ’if you want to inspire confidence ,^?plenty of 
statistics. It docs not matter that they should be accurate or even intelligible 
so long as there is enough of them’. 1 

Fortunately, the numerical details can be reduced to the simplest terms. When 
we turn to true verticals, either single exposures or consecutive series taken 
automatically, our first concern must be that of photographic scale:'—how to 
calculate it and what to expect from large, medium, or small. Stereo prints up 
to about i : 7,000 will be rated as large-scale, from t : 8,000-12,000 as medium, 
and above that small. 

Viewed with the strict eye of the aerial surveyor, verticals are spoiled if they 
have even a very small degree of tilt, distorting the edges of the prints. Happily, 
such standards of perfection matter less in archaeology’s requirements, which 
are of a simpler kind. For any vertical,—let us say a typical contact print 
(81 x6| inches) from our National Survey,—the scale can be calculated by a 
very simple formula:— 

F 


where F is the focal length of the camera’s lens in inches and H is the flying 
height in feet (an appropriate subtraction from this figure is needed in moun¬ 
tainous country). As far as my experience goes, this method suffices very well for 
general purposes in archaeological topography in most kinds of terrain. 4 On 
other pages (e.g. pp. 96 and 143) I have given examples of the accuracy of 
measurements obtained when using scales calculated in this way. It is, of course, 
an essential requirement in photo interpretation to know the amount of 
topographical detail that can reasonably be expected from prints of various 
scales. At large and medium scales objects only a few feet across in ay be measured 
satisfactorily, but at small scales they will be imperceptible, and beyond the 
range of definition imposed by the grain of the film. Enlargement will not 
produce details which can not be seen on the contact print, but it is often 
convenient to enlarge for purposes of reproduction. 

1 From the preface to Tkttr Ttan in n Cintiiorship, Christ Church, (Word. 1886, Dodgion was Curator 
of Common Room, 

1 The dl Egmaiivc method ts to compare the measurement beiiVKn two points on the photo and the 
same two points on the map [or cm the ground when this is convenient or when in poorly mapped regions), 
It is beat to choose tw r o or three sets of such measurements and to take their average, if this method is 
followed. 
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Hit; measurements of objects on the photographs are taken In mil lime ties 
anil fractions of millimetres, using that type of pocket magnifier which has a 
scale in A of a millimetre engraved on glass beneath the lens. With 
practice and care, the taking of such measurements presents no difficulty. A book 
of photogrammetric tables, which is a 'ready reckoner’, will then give the 
equivalent distance in feet on the ground at any fixed scale; for example 6 6 mm. 
on a photo with a scale of i/6,ooo equals 130 feet on the ground. Much of 
Baradcz’s excellent interpretation of Roman defence lines in Algeria was done 
Irorn photos taken from 13,000-16,000 feet, on which measurements off and A 
millimetre represented linear earthworks 10 and 20 feet wide. The crop-marks 
of Roman vine trendies which I have mapped In Apulia were often represented 
by lines only A millimetre thick on the photograph. But, as when working 
with a microscope, one is soon accustomed to a small world! If the edges of the 
object are well defined the margin of error from all causes should, if care is 
exercised, be not more than 5 per cent,, but precision is restricted when measur¬ 
ing objects less than 5, feet across. Accuracy is aided by instruments which will 
measure the distance between two image points on a photo to one ten-thousandth 
of an inch. 

Photographs intended for stereoscopic examination are best taken at heights 
of 5,000 feet upwards, Their scale will, however, depend at much on the focal 
length of the lens as on the flying height. Thus a 36-inch lens from 30,000 feet 
and a 6-inch lens from 3,000 feet will both provide contact prints of 1 : 10,000 
scale iroughly 6 inches to the mile). Crop-markings, It should be noted, arc 
t luai [\ visible on photos taken from Heights of as much as 3 or even 4 miles; very 
detailed interpretation has been done from clear photos of 1 : 10,000 scale in 
Apulia and Etruria, and its precision has been proved on the ground. For Roman 
.md-partition based on large square units {centuriae) in Europe and North 
Africa, anil for topographical work on Roman roads, scales of about 1 : 7,000- 
10,000 will do very well; larger scales may actually be inconvenient, requiring 
too many photos and showing too little of the lay-out on caeh. For the general 
view needed at the start of the study of such extended remains, photos which 
cover a big area at a small scale (1 ■ 15,000-20,000) arc exceedingly useful, 
beales between 7,000-1 a,ooo are suitable for the study of the plans of living towns. 
For detailed work on complex crop-mark sites about 1 : 6,000 is, in my ex¬ 
perience, a very satisfactory scale, especially since the stereoscope’s magnification 
enlarges this two or three times for the viewer. Photography with a 14-inch lens 
from 7,000 feet will conveniently give prints having this useful scale. It would be 
appropriate for the mapping of large areas of ancient fields, prehistoric or 
Roman. European or Asian, and their attendant settlements. It is the suitable 
method for the ‘family group' so to speak, distinct from the ‘portrait study’ of 
one small area taken vertically at 2,000 feet or less. But it should not be thought 
that much smaller scales are incapable of giving photographs that would be hard 
to improve upon for archaeological value. Examples arr legion and it will be 
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enough to mention two: an outstandingly good R.A.F. photograph of ‘Celtic’ 
fields on Windmill Hill 1 at i : 15,000 scale (Si-inch lens at 10,000 feet), or the 
equally good vertical of the zone of minor earthworks which is all that is left 
of the site of Old Basra, 2 taken by the R.A.F. in 1919 at a scale of 1 : 12,000 
( 81 -inch at 8,000 feet). One cannot have too many of such views as these. 

Another matter of practical importance is the coverage, or area of ground 
represented by each print. Suppose we take three photos: the first with a 
20-inch lens at 10,000 feet, the next with a 14-inch lens at 7,000 feet, and the 
last with an 8-inch lens at 4,000 feet. In all three cases the scale will be the same 
[ t : G,ooo) and the side of a 7 x 7-inch contact print will cover an equal distance 
on the ground, about 1,160 yards. From this it will be seen that it is more 
economical, for coverage, to fly higher and use a camera of longer lens. In the 
small regional landscapes of British archaeology (already well explored) such 
a point matters less than in regions overseas that are being reconnoitred aerially 
for the first time and may contain ‘empty quarters’. But in the choice of flying 
height a good deal will depend on the atmospheric conditions likely to be 
encountered. To simplify matters, there arc charts which calculate the exact 
number of exposures that will be required to photograph a given area at any 
scale. 

A useful new development in recent years has; been ‘continuous strip’ photo¬ 
graphy, with continuous -running film exposed in conjunction with a shutter. 
This special application of air photography is for use with low-flying aircraft. 

e. Stereoscopy 

Probably the most important technical development in air archaeology is the 
increased availability and use of vertical photographs that can be examined 
stereoscopical!y, ‘increased’ is the operative word, for suitable photos have been 
available to British archaeologists ever since the first world war, when stereo 
work was a normal part of military air photo interpretation. But until the close 
of the second world war there were vciy few references in archaeological 
publications to the advantages of this method of study. In this matter, some 
geographers and geologists were certainly ahead. 

Admittedly, some little extra trouble is needed to take such photos for oneself, 
but that practical matter was overcome by some determined archaeologists." 
If one has access to a professional photographic-reconnaissance aircraft such 
problems of make-shift naturally do not arise. It is then merely a routine matter 
of navigating sufficient parallel strips to cover the area desired, with automatic 
exposures along a set course. The archaeologist s chief concern will be to decide 
the appropriate season and the photographic scale required, basing his plans 
on his assessment of the archaeological potential of the region. The procedure 

1 Crawfords Air Ph T Jhr pit. JX. 

1 Id. Geagr. J#um. r LXXHI* 1929, January -June, pi facing p. 507. 

» For one mssbod advised, see p. 54, 
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Fig. 3 ,#t>ne. A series of 8 vertical photos taken Tor stereoscopic study; in practice, there would 
be a 6o% overlap between consecutive prints. In this example, each print covers an area of 
i ,500 X 1,500 yards. This is the coverage given by a 7x? inch negative from an altitude of 9,000 
| ec *» wsing a 14-inch F.L. lens. Scale of photos will be t : 7,714. The last two photos show' how 
drift' can be caused by strong winds, etc. Btlow. The normal method of plotting vertical photos 
for reference. Three ‘runs’ of 8, 9 and 8 prints from a typical ‘sortie’; data as aWe. 

Base map reduced from O.S. t inch to 1 mile, sht. 178(1 : 63,360), N.W. Dorset: area Bradford 
Abbas—East Coker—Ryme Imrinscca— Mdbury Bubb; by permission of the Dime tor-General, 
Ordnance Survey* (Crown Copyright E/semd.) 
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will not differ in any essential from that of the countless sorties flown by com¬ 
mercial companies every day, in various parts of the world, in the course nf 
mapping, etc. The pilot will not search for the sites visually,—if they are visible 
they will appear on the photographs. In this methodical manner there will be 
no zig-zagging from site to site, leaving blank areas to be photographed ‘one 
day’,—often never; it is not only a matter of much greater and more economical 
coverage of land-surface, but certain kinds of archaeological distribution de¬ 
mand this method. How else, for example, could the details of the square miles 
of Roman agricultural systems in Apulia, preserved only in crop-mark form, have 
ever been mapped? One must reckon with the fact that non-specialists will 
prefer low-level views of individual sites specially posed: and the specialist, too, 
will be glad of them later when presenting the evidence. All this, however, 
amounts to no more than a simple choice of tool, 

Nor is the practice of stereoscopic study difficult in itself; its principles, applied 
to ground photos, made one of the polite amusements of the Victorian parlour. 
It is, rather, the problem of communicating the effect easily in publications 
that tends to restrict its employment in archaeology. In terms of printing, 
stereograms (c.g, Plate 15b) 1 are reproduced like ordinary photographs, and, 
although they are less satisfactory when examined in the form of half-tone plates 
than as original photos (because of the mesh of dots), a good case could be made 
for including more of them in publications, when the type of site requires such 
illustration. Their drawback is presentation, not use. A piopos I shall quote some 
conclusions of Dr. Daniel’s: 'The use of anaglyphs* and vectographs for illustra¬ 
tion gets over this difficulty in part, since anaglyphoscopes and polaroid viewing 
spectacles can be more easily enclosed in books than lens stereoscopes. . . . The 
ideal is probably to illustrate archaeological reports and books with stereograms 
constructed for an average interocular distance and to assume, as the Illustrated 
London News did occasionally during the 1939 w ar, that every home possesses 
a lens stereoscope. Only then will the full uses of air photographs to the arch¬ 
aeologists be realised.’ 3 

But times are changing. It is significant that Ghombart de Lauwe, in his 
book Photographies Adriennes, which concentrates on archaeology' and human 
geography, gives sixteen pages to the use of stereoscopy and includes three 
stereograms. If space had allowed, I would have added more to the present book. 
Mast important of all is the training of archaeological students in this method 

1 This stereogram has been described on p, 4g. ti would have been easy to take ihc example from 
Mfluni.lnn,. terrain in which the stereoscopic effect of heights would have been more dramatic. But I have 
deliberately chosen an area where the relief is leas obvious, but is the vita! factor in the problem discussed. 

* Consisting of two consecutive vertical photographs each printed in a separate colour, superimposed 
one on the other; spectacles with a lens of each colour must be used with them. Examples were included in 
Uiftbild md Vergatftkhu (see p. 16 above, note). The stereo result is fairly good, but the technique is too 
expensive and elaborate. The printing of two ordinary photos in black and white is regarded as the best 
method available at present. 

* Ci. E. Daniel, A Hmdrtd Ttais of Arfhti/fihgy, ItJJO, 303, 
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of work; such training should be an integral part of every systematic course. 
At Oxford since the war, those whom I have taught have been given individual 
practice with lens stereoscopes, and in lectures to groups of students use is made 
of stereoscopic lantern slides (hectographs 1 ) projected on to a silvered screen, 
each member of the audience having spectacles with lenses of polarised material 
(made in the Department for a few shillings each). In this way the audience is 
able, collectively and individually, to see the topographical relief of sites as if 
suspended in mid-air above the ground. A useful book 1 devoted to training 
the eye in stereoscopy has been published by the Institui Geographiquc National. 

Almost all the work on this book has been based on stereoscopic pholographs. 
To Lhose unfamiliar with their use, the matter can be explained in a few words. 
A continuous scries of consecutive vertical photograplis is required, each having 
an overlap of Go per cent, in common with the next in the direction of flight.* 
The portions common to both arc placed under the stereoscope and ihe twin 
views of the Feature to be examined are arranged immediately beneath the 
lenses. After some practice the two images should fuse optically into one in full 
relief, just as they do in the ordinary binocular vision which our eyes and brain 
habitually supply. On Plate 16 I have shown two such photos in position for 
stereoscopic inspection. The site is that of Erbil 3 in Northern Iraq, an existing 
town which forms the most recent stratum to be superimposed on the top of 
the huge artificial mound (160 feet high) built up by successive ancient fore¬ 
runners. The stereoscope shown here is a folding ‘pocket* instrument; complex 
kinds are also in use, but ibis simple type is ideally suited to archaeological study/ 
In photo interpretation, an experienced eye is of greater value than elaborate equipment. The 
lenses (magnification x 3) arc adjustable to fit the interocular distance between 
the viewer’s eyes, normally about 2\ inches. The stereoscopic impression of 
the earth’s surface which is received is, in effect, that which would be obtained 
hy a giant whose eyes were as far apart as the distance travelled by the aircraft 
between successive camera exposures,—one or two hundred yards. To complete 
the examination of the Go per cent, overlap, before proceeding to the next, 
it is usually necessary to raise the edge of one print and readjust the pair closer 
together, in order to avoid folding. The prints must be examined in the order 
in which they were taken and in accordance with the line of flight, otherwise 
lulls may sink into the ground as valleys, or the sea appear to hang in space! 

Under this head, there is one point of detail that is oT importance. When 

1 Colitclion lit StiripgummitA i'Paris, 1947)1 with 54 page* of Stereo pairs of air views reproduced photo¬ 
graphically* 

1 Ordinarily die survey aircraft rtf commercial campanile tnotwt two vertical camera- 1 ; side by sidr 
f'sptit-vcrticAU*), which take two parallel strips of photo* sicnidtancoasly^ themselves overlapping lightly, — 
thus giving the total coverage which is required when making photo mosaics. 

* The ancient Arbela and earlier Arhi-iluj whose name h recorded in the third mi I len i uin G.C*—it is 
often taken as an example of one of the oldest continuously inhabited cities in the world, Far an oblique 
view„ Am&iqwijfi 1^6, pi. L 

( With practice it is possible to fuse the images by cye T without a stereoscope; but this is of no use for 
ctrl ailed study. 



(5-u Kchth Italy,, Art lia. + $mirccs of error", This vertical view i i florin 
taken nil u July, 1945, show* many marks on the ground taul all are non- 
archacologicaL The while pa lilies it hide the circle arc due to geological 
diflnem vs, m,t levelled imnnli; the strain tit parallel Held boundaries are modern, 
uni Roman Umitatk j. I lie slrflight black line in the upper let’s rornei was made h\ 
a lYictlnn-scralch while the film was turnim;. Sit p. |K. t*A. Jua/ l 045. 



ir f !>. A l j r 14 a. + So 11 ices < j fern >r T , Parts ulnvoionstrutive wit ical photos 1 : h,oon 
arranged an a *tareogram, This r^mplr show* dial a complete and accurate 
iuierpreisition E*l'siLch photos makes [he use of a stereoscope necessary, tor an 
explanation of die various marks see p. 4 *j. Ph, Bniriftmf* Jtwr 1945 ' 












-BO '(I -t.*v -piJOM 3111 m KJI 113 piiququt )S3p|o aqi jo suo sj isqJH '3W ‘Aqdir.iSojoqd y> muii ‘3prnil|i: 

' 1 1 I- * " ....... IX. 11 HI TJ. it HM 1 ■ l#-Ej . -IV p i hi l-t 











iy, I KAti, Samarka. An oblique view showing <J»> remains oC the chief mosque; and, in the background, 
sba<tcAv-Tdier outlines some of ihc straight streets in this vast ruined metropolis of the gih ccntur>' A.n. 

See p. 32. Ph, Aertifiims M 





i£L North-West Iraq* A Roman military road with associated structures outlined by stone walls, on the frontier 
iimis in the Sinjar hulls, Im miles west of Mosul. See p* 5 s. Cmtii Copyright Rtsttved* 
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setting out pairs of prints for stereoscopic work, the viewer should invariably 
examine them with the shadows of objects and terrain falling towards him, or 
to one side,—never away from him. Only in this way will the appearance of the 
relief look natural, and not seem to lean over backwards or confuse height and 
depth. The same is true of single vertical photographs that are published—the 
print should be presented so that the shadows fall towards the viewer or obliquely 
tooneside. 1 The intelligibility of the visual effect matters more than the position 
of the north point. Some recently published photos have been marred by the 
failure to observe this now accepted principle. 

/. Archaeological ground-air survey 

The practical value of air mapping in drawing-up die suiveyed plans of large 
sites deserves further attention. In the case of city-mounds, the combination 
of vertical photography and fixed ground-control has unmistakable advantages 
over the survey draughted on the ground alone. Nor is this combined method 
difficult in practice. Erich Schmidt has quoted his excavations at Isiathr in 
Persia as an example. Here the architect and architectural draughtsman took 
eighteen months to complete the ground survey of the city-mound,—although 
local handicaps had prolonged their work. Shortly afier ihcy had produced their 
finished map of the site, vertical air photos were taken,- The amount of extra 
detail recorded, and the increased accuracy which could be added to the ground 
survey, came as a surprise and a shock. It was agreed that none oi the contours, 
as drawn, had put on record the faint depressions that were revealed by the air 
photographs as the main thoroughfares of the city. 

Chastened but encouraged the expedition profited from this experience. It 
was agreed that considerable funds could have been saved here, and at Rayyj 
the expensive preliminary ground surveys were abandoned, and all subsequent 
excavation projects were based on aerial photographs, Schmidt describes in 
detail (op. cit ., p. 13) the way in which he laid down a survey grid of squares of 
100X too and iox 10 metres, by combining base points on the ground (marked 
by cloth circles 2 metres in diameter with black centre) and vertical air photo¬ 
graphy. The units of 10X 10 metres formed his standard excavation plots. 

It is naturally in Asia, with vast sites on maps that are often inadequate, and 
arduous terrain, now desert, now jungle, that aerial survey aids ground survey 
most. Poidebard has described the Roussilhe method* which lie used extensively 
and with great effect and speed, to plan large sites in mid-desert; the funda- 

1 [Umirast, fdr example, she two excellent phoiojffiplii hi Antiquity f 1 * p, 27^:- -PI- Hl f iirip-lyiicheta 
near Worth Mac ravers* Purbeck (shadows towards ihc viewer); and PL [I, Gdtic fierlda on Windover 
Down, Smsex (shadows away from the viewer* and relief turned hiiside out 1, 

1 Map and photos are printed for comparison* Ftigftfs over /idffrftf Lifiis fl/ If on, pb. 8-10 

1 Cp. La tmtt dt Rumt duns U ddsift tfynV* [934, i* 12-14. Many of she earthworks which he found were 
impossible to survey on the ground only* being - loo ili-dtlined. Il should lx nosed that the accuracy and 
usefulness of photographic scales which are calculated from flying height and focal length are much 
greater than he suggests; see p. 143 above, 
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mentals of this method will be explained in the next paragraph, and are applic¬ 
able in most kinds of terrain. 'Nous avons lk\ Poidebard concluded, ‘un precede 
cxcessivement pratique et simple pour les rclcves de reconnaissances.’ For such 
ground -control and to collect surface finds of pottery, Schmidt, in Persia, 
frequently landed his aircraft on some adjacent spot that was conveniently 
level, immediately after taking his air view,—knowing that it was improbable 
that he would be able to return later on foot to all such remote places. At Oc-Eo, 1 

near the mouth of the Mekong in Indo- China, 
the whole site occupied by this ancient 
trading city (3,000x1,500 metres)which 
has. yielded Roman coins of the and century 
a.d., —was quickly planned from air photo¬ 
graphs combined with ground control, by 
Prof. Mallard in 1946. Equally in India and 
Pakistan the scope for such methods is dear. 
In British India the tradition of air arch¬ 
aeology goes back many years, but relatively 
few photographs have been published,* though 
many more have been taken. The full applica¬ 
tion of the technique, for record and discovery, 
with far-reaching implications for archaeology 
on a sub-eontincntal scale, awaits the future. 

The procedure with the Roussilhe anil 
similar methods is as follows (Fig. 4). First, 
four fixed points (e.g. rocks, comers of 
buildings, etc.) are picked out on the site, and 
the distances between them measured. The 



M£6ATiV£ 
(with four t 
fix* a pofffti) 


G/UILDED papcm, 

AT 
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A method of transferring details 
vertical air photo to a map t 
at anv scale deired. See p* 64. 


same points are then identified on the negative. This negative is placed in a 
horizontal glass screen or holder attached to an upright, and can be moved up or 
down. Next, beneath it on the table is placed a piece of paper with a grid of 
lines drawm on it at the scale desired for the survey (say r ; 5,000}. On the 
paper, the positions of the four fixed points arc marked, in accordance w r ith the 
measurements already made on the ground, 1 he archaeologist then looks 
through an eye-piece with a small aperture, above both negative and paper, 
and the negative is moved up or down until the two sets ol fixed points are 
seen to coincide. Still with his eye to the aperture, he traces on the paper the 
outlines of all the other topographical features that arc to be recorded, thus 
producing a detailed survey at the scale decided. Needless to say, this technique 
is best For level terrain. 


1 In Bull belt Frenfaist iTExtrtm* Qrimt, 1*34+, XLV, Taic. t (pubt. 1931), 73 icq. 

* Some of the best can be found in Antimt India, No. 1. 194G, pi. XI (Tughlaqafaad); No. 4, pi. I {Tania 
It); No. 5, pi. XXVII tSbupalgahr). Op. sir John Marshall, Mahenjo-darO and t)u Iruiut Civilisation, 1931, 
vol- i, pb. 1*!1. 
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The foregoing method may well seem archaic and rudimentary to those who 
are engaged in air survey today,—but it has at least the merit of simplicity. 
Archaeologists should not be deterred, however, by the more modern apparatus, 
—much of it no more complex than other technical aids that have won their 
acceptance. Those who would sec some of the newer developments should, for 
example, read the symposium on ‘New developments in Photogramme trie 
Equipment, 1949-54’, recently published in the U.S.A.* It covers progress by 
expert companies in Britain, Switzerland, France and Italy as well* The ‘Multi- 
scope’, described by Professor Spurr (p. 698), is a type of instrument that arch¬ 
aeologists would find of great use. It meets the needs of the growing number of 
specialists (in geology, soil science, forestry and so forth) who regularly use 
vertical air photos in their everyday work, and who require accurate but cheap 
mapping from them quickly. The Multiscope combines (i) a mirror stereoscope, 
(ii) a camera lucida, (iii) a stereoscopic plotting transfer device. The scale of the 
photos can be enlarged or reduced up to three times when transferring their 
data to make maps. Instruments of this type have been made in several countries. 

Such technical aids link the two rather distinct fields into which the use ol 
air photos is divided normally: (i) photo interpretation, the estimation of what 
can be discerned from the visual image, and (ii) photogrammetry, precise 
measurement for mapping on a large stale. For the former, the simple pocket 
stereoscope (Plate 16) is effective enough for ordinary archaeological needs, 
but this is a toy by comparison with the many large and elaborate stereo 
plotting machines (e.g. the Wild ‘Autograph’) which have long been in use. It 
is a salutary experience for any archaeologist who is interested in mapping to 
see what the latter can do, particularly in mapping poorly-mapped regions 
from photo mosaics. It has been estimated that from 70 to 80 per cent, of the 
aerial photos now taken anywhere in the world are made into mosaics, cither 
used as such or for the construction ofline maps. Some of the processes used art 
more complex than archaeology requires, but not all (e.g. the rectification ol 
tilt, aerotriangulatton, the use of twin low-obliques, and so forth). Some of 
these have not been exploited in archaeology because their advantages have 
been so little known* 

It must, besides, be remembered that it is not only with the spatial planning 
of topographical features in their relation to one another, but also with contour¬ 
ing and levelling, that carefully-taken verticals have a contribution to make to 
field-archaeology on suitable sites. Ground-air levelling is a commonplace of 
surveying practice, and should be taken into archaeological employment. 
Useful contoured plans of city mounds can be prepajet .1 in this way at a minimum 
of cost, but extra levelling (for further details) may be needed when excavation 
is about to begin. One simple method combines air photographs with selected 

1 PkotogrammttJU- Ertgitumng, vol, XX, September 1954, 621-711; •“ B1nwnBr Y ^ development! from 
[94D to 1949 wfu given in this journal in Scpi-embcr 1949, l am grateful in Mr* 1 rislnffl Weatlierbcul of 
Hunting Aeimurvcys for advice on thew rnatlcn. 
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levels made in the field. Firsts several lines of levels are taken* crossing the site* 
and the record of these kept* as normally* in notebook and on sketch-map, Next* 
the points selected for levelling arc marked out on the ground by prominent 
white crosses, visible from the air. Vertical air photos, with stereoscopic overlap, 
are then taken, A surveyor can afterwards sketch in the contours in a much 
shorter time than would be required to do them in the field* and with a satis¬ 
factory degree of accuracy„ 

It would, also* be possible to do a complete levelling direct from air photo¬ 
graphs without setting foot on the earthwork, with the help of commercial 
companies who have the optical machines specially designed for such automatic 
work. It would be interesting to take a site with sufficient relief* and put this 
method to the test for its accuracy in terms of our requirements. But except 
for large and inaccessible 'tells'* the archaeological applications of this particular 
technique are limited. 

This is not the place for a full account of all the surveying skills of which the 
archaeologist can avail himself if he chooses, and which* if a little trouble is 
taken to understand them* will save him much expense and time for other 
things. Knowledge* as Sherlock Holmes (among others) remarked* is of two 
kinds: a relatively small body of facts which one needs to carry in mind* and 
the rest, which one knows where to look up, I am thinking* here, of the latter* 
and would refer held-archaeologists to a short list of clear and straightforward 
accounts from which to choose, 1 The elements of photogramme try should be 
mentioned in all archaeological curricula, crowded though these may be. 
Finally, and to remove any possible misapprehension 1 ;, it will be appreciated 
that the methods described are not sufficiently accurate For the survey of ex¬ 
cavated buildings, nor were ever intended to eliminate the need for ground 
survey but to increase its speed, comprehensiveness, and arcuracy. 


The Plan View 

In this section I wish to compare some photographs of large* medium and 
small scales*-—and to comment on points of interest revealed by shadow-relief 
on four famous sites from the Near East. 1 The details of the verticals arc as 
follows:—- 


Nimmd 
Tchoga Zembil 
Gordian 
Hatm 


6-inch lens ^50 feet 

6-inch lens 4,000 feel 

not suucd 

6-inch lens BjOOO feci 


bcakrV, 1 : 4,500 
c. 1 : 8,000 
r + 1 : 10*000 
c . 1 : 1 G*ooo 


1 L, G, Tforey, Atrial Afappmg ami PkotegrGmmttoj* CLU.P., ig_ r ]0; J- VV. liagley, Amf/totogropkp and Afrv- 
sunny\ nr, McGraw-Hiili,, 1941; A- J. Handley,, Air Photographs: ihtir Ua r mat fnttrpjtla Ififrrt p 11)42, 2nd cd,. 
Harper, New York and London; D, L, Lmton, Gtogmphj and Air Photographs, 1947, pamphlet pubt by [he 
Gcoijr, Amoc.. Manchester; Mmmi of PhntagTammrln.\ pubt by the American Society of PhotOgramKlE.-[ry i 
1 1 wish to ihank Aexcrfilms Lid, h a company of the Hu ruing Groups for permission ics reproduce photo¬ 
graphs of Nifumd-i Tchoga Zembit and Hatra. 

* I"he sralc^ have been slightly reduced in the Flutes. 
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Vertical photographs are pictorial maps and plans, but, as with printed maps, 
we need differing scales for differing uses* This is not of course intended to 
suggest that every site should bo photographed at a variety of scales, but to 
affirm the need for attention to their separate uses. Such sites as those here 
illustrated cover a great deal of ground (although they can be matched by 
numerous others as big or bigger:, and clearly another set of values would apply 
in the photography of Romano-Brilish and Iron Age farmsteads and small 
individual sites, for which photos with scales as large as i : 3,000 would be the 
ultimate aim. This is an optimum figure; in fact in Apulia we took, and made 
full use of, verticals that ranged between 1 : 3,000 and 1 : 12,000, in order to 
deal appropriately with the tltickly-seattered sites. Prehistoric, Roman and 
Medieval. The scales were suited to the purpose: small and medium scales 
arc appropriate for search and mapping, and large scales for the promising sites. 
Ideally, this same principle is applicable to other suitable areas not yet explored 
by systematic air archaeology in Continental Europe (e.g. in France), whose 
potentialities arc a main theme of this book. In breaking fresh ground there 
should be no hesitation about the value of medium scales, which give suitably 
extensive coverage. Photography of this kind has improved greatly in recent 
years, and in this, as in other techniques which archaeology employs, progress 
is going on all the time and must be utilised. 

In Apulia we had the great advantages that come from military aircraft 
equipped for photographic reconnaissance, but it is not unknown for govern¬ 
ment authorities or private companies to give such facilities if the probabilities 
of discovery are clearly shown, I have elsewhere referred (pp. 114 and 144 ' to 
the admirable initiative now being taken in Italy by the Lcrici Foundation, 
with the support of government organisations. But to put such facilities to full 
use it is essential to be clear about what can be got from photographs at various 
scales, be it in the setting of Europe, Africa or the Near East. 

The photographs in this section illustrate the plan view of certain types of 
site and structure not shown by others in this book. 

The acropolis of Nimrod, the Assyrian city named Kalhu (Calah), 1 represents 
a type of site where ground survey can be aided from the air. The vertical on 
Plate ig is one of a series taken in 1948 by a survey pilot, independent of 
archaeology. This excellent view has the merits associated with a large scale. The 
multitudinous scars of earlier digging and every particular of surface relief 
(including small bushes, clumps of weeds, and even grazing sheep) are well 
and truly to be seen. Through the stereoscope the site appears as a model in 
three dimensions. And with ground-control, as described on p. 63, such a 
photograph gives a welcome basis for planning, both in the sense of excavation 
policy and of survey. 

1 Twenty milts S.IL of Nineveh* Nimrud was nude famous by LayardV excavations a century ago. 
Tiie notable excavations directed by Prof. M, E, L- Mallowan in 1949 and still continue; tee reports 

in Irpq, vq|, XII, 1950* 147 ; XIII* 1; XIV* t; XV! 1: XVI, [954, 59 and 115. 


68 


ANCIENT LANDSCAPES 


A point to note, in this case, is that it does not necessarily follow that a large 
photographic scale will inevitably produce discoveries, even on sites which are 
replete with buried structures. The surface of Nimrud's acropolis has been so 
churned-up in the past that even the positions of several palaces, disclosed by 
excavation, give no traces of their presence when the air view is studied. 

But outside the acropolis,—clear of the disturbance of early digging,—one 
important structural feature can be clearly shown from the air. This is the 
buried quay-wall along the west side, or more truly the line of its position, along 
the foot of the slope which indicates the eroded remains of the mud-brick 
rampart (45 feet thick). In the golden days 1 when the city was a power in the 
land {up to the fall of Assyria in hi 2 B.C.), the River Tigris swept along its walls 
on this side,—but less than two centuries later its course had changed. Since 
then it has shifted several times, until now it flows more than a mile distant. 

The existence of this very important quay wall 2 was first ascertained by a 
trench in 1952, and was reported in the Illustrated London News on 23 August. 
On re-examining the photograph on Plate 19 it appeared likely that the dark 
well-marked line at the foot of the slope might well indicate its course all the 
way down the west side, and in December 1 put this suggestion to Professor 
Mai Iowan, who was much interested in the possibility*. Confirmation came in 
the following year, when a second section was cut 40 metres further south along 
this line and exposed the quay wall again. There are indications on the ground 
that it was continuous not only along tire western side of the acropolis but also 
round its S.W. corner to the south side; and Professor Mallowan reports that it 
even extended along the west side of the outer town, although in a simpler form. 

Along the west side of Nimrud, the margin of conglomerate and sandstone 
beds gave a natural line which dictated the frontage of both the acropolis and 
the town. The quay wall diminished danger from river erosion, but its main 
function was as a continuous landing stage for rivcr-traffic bringing treasure 
to the palace-ruler, and food, stores, and building stone for his city and army. 
In Assyrian times Nimrud was largely a military base; besides the acropolis 
there are 1 square miles of walled town, unexcavated until rccendy. It Is reported 
that subsequent air photographs 1 have shown traces of buildings {? barracks) 
within the town proper. The beginning of the line of the mound which marks 
the town’s wall can be seen on Plate 19, beyond die conical shadow' thrown by 
die great Ziggurat s which stood at a corner of the acropolis. 

The vertical view' of Tchoga Zembil on Plate 20 is, I think, the first archaco- 

1 The peak period was in ike gdl century B.G. as it rick military capital of King Asinr-nasir-pal II 
(883-59 b-c-)> On the acrupolup remain* of this period overlay those of an earlier city of Slialmanocr I 
(1280-60 } y and still more ancient pise Avails perhaps prehistoric. 

1 Consisting of very large blocks of limestone the upper equates drcs«d and bonded, and water-proofed 
with bitumen:—height of Slone Courses up to 27 feet* width of quay up to 16 feet. 

1 Cp. In j^p 1353, p. 39. for later work on the quay, i&ief., 1954* 65+ 

* Clp, obliques, ibidr, 1954, pL X, 

1 For the history and religious significance of ziggurats see Art fire Parrot, ^i^guratj Cl T«ff dt Bahd, 1949* 
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logical publication of an aerial plan of the site. This is a good example of a 
medium scale photograph (i : 8,000}; the whole of the extensive site, | mile 
across, is contained on one print, but the details remain clear. Every fold and 
twist in the gullies worn by erosion across the central enclosure can be seen, 
although they are only i to 2 metres deep. The site lies on the edge of a low 
plateau, grass-covered after autumn rains. North of the plateau, the ground 
falls in a series of eroded ravines (which from the air resemble crumpled paper), 
to reach the plain and its irrigable land along the river Ab-c-Diz. 

This was a city founded in the 13th century a.c* by the Elamite king Untash 
Gal, i8| miles S.E. of his better known capital at Susa. Assurbanipal the 
Assyrian king is thought to have been responsible for its destruction, about the 
year 640 b.c. It was not until 1935, however, that it became known to arch¬ 
aeology,—discovered by British geologists prospecting for the Anglolranian 
oil company. They informed the French excavators at Susa, who conducted 
short seasons of digging at Tchoga-Zembil between 1936 and J939 1 ; and their 
trenches are visible on Plate 20, from a photo taken in 1948. In the last few years 
work has begun again, under Dr. GhirshmanV direction. Shadow-relief 
outlines the earthworks containing the wails, which formed an inner and an 
outer enceinte. The larger enclosure measures c. 1,340x900 yards maximum 
and the inner c. 525x480 yards maximum. 

At the centre of the latter rises a massive cone-shaped mound whose long 
shadow conveys some idea of its great height. From this mound has been 
disinterred a fine ziggurat, built of a huge mass of bricks. It had the usual 
stepped construction and parts of the five lower tiers from which it rose still 
survive to a total height of about 170 feet, forming what was in effect an 
artificial sacred mountain. Round its foot were grouped temple buildings, but 
it is noteworthy that on this site few traces of building-mounds are identifiable 
on the surface. Grass-markings visible between the western angles of the inner 
and miter enclosure do, however, suggest the possible existence of a large square 
enclosure, and excavation should test this corner. Little is yet known about 
the buildings in the outer enclosure. 

It is through the kindness of Professor Rodney Young that I am able to 
publish Plates at, 22 and 23 from Gordion in Turkey 1 , a group of air photo¬ 
graphs of much interest, not only for what they show, but also for the 

1 Described in Mimoim dt h Missim ATch&dogiqw tn XXXIIJ t 1953, by R. dc Meoqucnem, and 
j. MichaEon, l R6cherches ft Tchoga Zcsnbil’* Although their she plan had been carefully surveyed* a 
comparison With this air photograph will show how much lira latter adds in mapping such landmarks as 
the gullies- Ghirshman stales that the base of the ziggunal is the biggest in Mesopotamia, C\ R. dt i'Acvd. 
dt J /nJff L tt B^Leitre^ 1954^ 334. 

% Cp. his accounts in the /iluslraltd Lmdon Jftwi* 6 December 1952; 8 August 1953; 3 July 1954- 

* Acknowledgement* and ihanks are due to the Turkish authorities* to the University Museum, 
Philadelphia * and also lo Mr, Sc ton Lloyd for information. The site li« 7 & miles SAV, of Ankara and 
fulfils the topographical requirements for identification with the city of Gordion described by cG.awa] 
writer**—a capiial of the dynasty of King Midu and the scene of Alexander^ visit in 333 b.c. p associated 
with the episode of the culling of the Gordian knot- 
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possibilities they indicate. The verticals are good examples of medium-scale views, 
being c . i : io,o00. I have already stressed the vital part which aerial mapping 
has yet to play in the archaeology of Anatolia 1 . It is a matter of such importance, 
for all periods, from prehistoric to medieval, that I ant very glad to have these 
useful illustrations to emphasise the point. 

It will be readily appreciated, as the oblique view on Plate 21 makes very 
clear, that this and like parts of Anatolia arc ideal terrain for air archaeology and 
particularly for crop and grass mark sites. One is not exaggerating in describing 
the potentialities as tremendous. Such terrain is even more suitable than 
Apulia’s has proved, and for much the same reasons:-—prairie lands without 
a hedge in sight, baked with sun, and carrying an abundance of grass and 
corn. 

The city mound of Gordion, a flat*topped ‘tell* measuring 400 yards across 
the top, has been excavated for the University Museum of Pennsylvania by 
Professor Young during recent years, and much has been learnt of its history. 1 
Setting aside small Islamic and Roman hamlets, the upper levels were notable 
For the remains of a flourishing Hellenistic town, deserted at the end of the 
3rd century B.c. Below this lay another town with a wall 25 feet thick, whose 
original construction appears to date From the mid-6th century, and under this 
have appeared buildings of a tow r n of the Phrygians several centuries older still. 
Hittitc and Early Bronze Age pottery from lower levels extends the history of 
the site back to some time in the 3rd millcnium b.c. At a depth of 50 feet w r ater 
level was reached. To the south-east, seen on the right-hand margin of Plate 21, 
is a separate mound, a subsidiary part of the city, it would appear that the 
Sangarios river may have flowed between this mound and the main city 
originally, and has changed its course since. 

This is the archaeological background, in briefest outline, to the highly 
important burial mounds whose remains arc seen scattered over the surrounding 
flood-plain (Plates 22 and 23). The largest group lies east of the Sangarios 
river that flows past the city and near to the village of Yassihuyuk and a huge 
conical mound (seen in the background on Plate 21 and near the centre of 
Plate 22). From the top of this mound (proved to be an out-size tumulus) Bo or 
more tumuli, large and small, can be counted. A number have been completely 
excavated, and dated by imported objects (e.g, Greek pottery) to the 6th and 
7th centuries b.c.; Plate 22 illustrates the aerial aspect of tumuli in this group, 
during excavation. Their stony mounds are made clear by a combination of 
soil-markings and reflected light. Many, of course, arc obvious enough on the 
ground (one of those already excavated being 1G0 feet across and another 

1 One has only to think of Ek assistance it would give to the regional surveys of earthworks by ground 
monnuunce, which have already made very considerable progress: see Scion Lloyd p 1954, 

214-30,, 'Mound Surveys*. Air reconnaissance based on a combination of visual observation wiih 35 mm. 
Lcica photography for record purposes might form a preliminary step. 

1 djufioftm Studies, vdL I ± 195s, p. 11; It* 30; IV H 16; VI* 17. For the drilling into burial mounds IUhs - 
fraud London jYIftt'S so Nov, iggjS. 



ffjM IiiA^, Amain. Vertical sicvv of the Assyrian citadel. Originally the river-bed of ihe 'J'ifiiis ran aim i |_s western ;iml sum hern sides, 
Alurit; the west side, at the: root nf the rampart, shadow-relief shot* * ihe position occupied by a buried riverside quay. The zi^gnrat, ami 
the ion tin nation ol ihe |3efin>etcr uf ihe city, can he seen lVi the lower left rnnin The surface oE the citadel is scarred hy old excavations. 
The L total mapping 1 of such tar^e sites requires aerial survey. See p. (id. /7 j. Atrofihm Ltd. 










20. SuitiuWesi ITu.sia, Tuiioga ZtMBiL- A vertical photo giving a plan view of the site of the dty 
and iLs environs, k was founded in die 13th century b.c. At the centre k die ziggurat, enclosed by 
ijiner and outer walk. The trenches of recent excavations can be seen. Surface markings suggest 
the presence < ifa complex of buried buildings inside the western angle of the outer rampart. Aerial 
survey is must valuable in mapping such large sites. See p. Ph+ Aftftfifms Lfrf. iqjJl 












31 - Western Axatoua* G<>kuk>n + Oblic|LLe view from the snuth-wt-m id show centre lhe flat-topped rity-mound in 
J its setting, with the if 151 e*ca valium in progress. On the Li-ft. tin- present course of the Sangarios river; <*n the right a 
| pan ok another mound, subsidiary Eu the city; in the backgrtmnd, a kiu^e conical mound and the /one of tumuli 
shown on Plate m„ See p. 7u. /Vr. wurlesj 0/ thr Ummuty Xlasrum, Philadelphia, 











33 , irukiiiox, \ mica I photo showing pari of the sume uf burial mounds beyond the tillage of Vas*jhi];yiik. They 
ramie in siar from the luige mound A to smaller mound* r.g. B , Some have been partly levelled e,". c\ 
I he circular light-toned soil-marks, which the aerial view makes clear, help in mapping the outlines ui such 
tumid l is moimd^ -Scr p. 70. Ph. by mtrissy **j ike Turkish Air F&m and tht t'nivmiiY _l I it stum *>f Philadelphia. 
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22 feet high),—bat others, especially the smaller ones, have been much worn 
down by weathering and by cultivation. The aerial view makes it much easier 
to see their outline and to map all such traces throughout a large area. Some 
care is necessary, however, to eliminate the whitish surface markings, caused by 
the subsoil breaking through into the top-soil as the result of ploughing and 
weathering- In addition to the tumuli, many humbler graves have been found, 
of almost all periods, and the area was apparently always regarded as a cemetery 
for the inhabitants throughout the long history of the town. A scatter of tumuli 
can also he seen on the opposite (west , side of the river, towards the village of 
Kiral Harman, Some of these can be seen on Plate 23, on arable ground, and 
although they have been much ploughcd-down their outlines are clear. The 
faint parallel lines from east to west are caused by modern cultivation, and the 
darker tone in the $*E. comer is due to damper ground towards the river. 
Summing up, excavation has shown (from the wealth of gold and electrum 
jewellery found) that such massive burial mounds were for rich and prosperous 
families; the constructional methods arc specially interesting too, with wooden 
burial chambers roofed and walled with planks or logs for the 7th century 
Phrygians, This type of burial was later replaced by elaborate cremation rites. 

It is to tbe diagnostic value of air photographs in recording or revealing the 
location of such tumuli in Anatolia that I should like to draw particular 
attention here. These photos had an overlap For stereoscopy, and low tumulus 
mounds ‘stood up’ very well when examined in this way in order to gauge their 
relief. 

A stage is often reached when synthesis is needed more than detail, and then 
it becomes useful to have the synoptic view of a whole city and its environs, or 
of some extensive field-system, spread out on one or two prints only. Thus, 
vertical photos of small scales have many uses in those parts of the world in which 
archaeological mapping has still much to do. Two or three prints with a scale 
of 1 : 16,000 were enough to cover a site as big as Hatra 1 (Plate 24), plus its 
outer girdle of siege-works, and also to give stereoscopic examination of the 
whole complex so that with the mind's eye one can walk at will among the 
mounds and picture the ground view. The vast skeleton of the town lies isolated 
on the bare steppe-desert. My study of these air photos also showed signs of 
markings east of the city which may be part of the siege-works, but they await 
confirmation by ground-checks. 

Hatra was a city stale ruled by its own kings, within the Parthian Empire. It 
resembles the type of bustling ‘caravan city* in the sense of Rostov tscfFs 4 familiar 
term. From these air photographs one can trace the course of a dozen ancient 

1 Ninety-three miles south-west of Mosul in northern Iraq, 

' Cp. Sir Aurd Stem, J. Repel Adolk Soc. t 194U 299 seq. + ‘The Ancient Trade Routes past Haifa and 
its Roman Posts'. In 1938-9 he carried out aerial reconnaissance round Hatra with the help of the R,A,F, P 
spending more than two months in the examinaimn of this part of Rome's Mesopotamian defences, 'The 
large series of air photographs secured were of great help in the field 1 , see J.R.A.S. f 1938, 423-6, and 
GtCfgr. Jmmi Jan.-June, 428-38. Some of his findings arc being revised by ei current ground-check. 
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routes that radiated outwards like the spukes of a wheel. The origin of the town 
is still obscure but its foundation is believed to date from either the last century 
u.c, or the first a,d. Hatra was a typical hybrid between the Mediterranean 
world and Hither Asia, showing Hellenistic influence in some of its chief build¬ 
ings but having the lines and lanes of an Asiatic town. It stands between the 
Tigris and Euphrates in a marginal ‘forward zone’ of Roman frontier policy, 
and makes a dramatic appearance in western history in the reign of Trajan 
when he attacked it unsuccessfully in 117 a.d. In the end the besiegers besieged 
themselves with hunger and thirst. The neighbourhood gives grazing for camels 
in winter and spring, and wells sufficient for them, but not enough water for 
an army, especially one that was largely European. 

Sever us made two further attempts in 198-99 to capture the town,—a 
desperate affair on both sides. 1 About thirty years later the Parthian empire was 
overthrown by Ardashir, founder of the Sassanian dynasty; and it was his son 
Shapur 1 who eventually captured and sacked Hatra about the time that he 
destroyed the ‘caravan city’ of Dura-Europos (245 a.d.}. The soldier-historian 
Ainmianus Marcellinus took part in the Emperor Jovian’s retreat past Hatra 
in 364 when the city was desolate; yet this age-old desert route had evidently 
survived. In the Middle Ages there was a flicker of caravanserai life among 
the ruins, which were eventually rediscovered by Ross in 1836 and described 
by Rawlinson. 

The standard account and plans arc still those produced by the German 
held-survey mission more than forty years ago, 5 while a reconnaissance by 
O. G. S. Crawford in 1929 demonstrated the potentialities of air photography. 3 
Hut it was not until the spring of 1951 that sustained excavations were begun, 
by the Directorate General of Antiquities in Iraq. 4 These continued for four 
seasons, and ten temples and the north gate were examined. The discoveries, 
especially the sculpture and the inscriptions (almost all in Aramaic), were of 
the greatest interest. There existed a notable mixture of Graeco-Roman and 
indigenous culture. Its inhabitants, apparently of Arab stock, were eclectic in 
religion: what mattered to them was the efficacy of a god or his attributes. 
Shamash the sun god was the chief of many deities, but images of Hercules 

1 Trajan and Severn nearly perished with their forces, owing to the vigorous defence and to lack of 
water and grass in the desert which made a big army vulnerable, Cp- Dio Cassius, book 63 * 31; 7^ 11; 
Hcmdian, book 3* ch. g t 3-7; Ammkm Marcelimus, XXV, E t 5. Sec F. A- Lepper, 7 >qjrari + j Parthian War, 

* Wp Andrae, Hatra, pt. i F tyoS, pt, ii, 191a* Thb expedition concentrated on field survey and not 
on excavation, 

a 3 Jarmary-June 1929, 50 ]-a, with vertical view of the great Palace-Temple quadrangle 

at the centre. This symmetrical enclosure for the ruler contrasts with she layout of the ordinary streets,_ 

some of these are fairly straight but regular planning was not applied to them. The city's wall (which is 
double) u not a perfect circle but consists of straight sections joined: Its circumference is about 4 miles, 
with r. ifro lowers and 4 main gates. 

1 Cp. brief summaries by Dr. Naji al Adi in the fllrntrakd London JVmtr, 10 and x*j November 1951* and 
tS and 25 December 1954, 2nd by Fuad Safar in Sumer, 1952, pp. 3-16 (results of first season}, 1953, 
p. 7 sequ (inscriptions), 1954, 84, D, Oates, ibid., 1955, 39 on Raman forces in Hatra by *35 a.d. 
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were very popular by the 31XI century A.D. One notes, too, that the statue of 
Princess Washfari, daughter of Senatruq one of Hatra’s greatest kings, is 
curiously Indian in feeling. The Hatra sculptures show a most interesting blend 
of Hellenisdc, Parthian and Semitic elements. 1 

So much by the way of thumb-nail introduction; what has Plate 24 to 
contribute? It gives a pictorial plan of the entire city and its environs. The 
jumbled mounds of buried house-walls take on coherent outlines;—built round 
open courtyards as they were, this gives a honeycomb appearance. True, the 
photographs’ scale (1 : 16,000) was rather small for book illustration, but quite 
adequate for mapping the main features of the street-plan. The ideal photo¬ 
graphic scale for the topographical study of such cities is about 1 : 6,000. A good 
series of large-scale verticals was taken in 1936 over Hatra and again In 1938, 
and these I have examined with care. 

One might think that there was little scope for improving on Professor 
Andrae’s detailed volumes, but air photos reveal many house blocks, and even 
complete streets, which can now be added. This is most apparent in the north 
and south districts, and round the lake in the south-w r est quarter. The result is the 
filling oflatge areas left blank on Andrae’s town-plan, printed at the end of his 
second volume. Some corrections, loo, are necessary to the alignments of certain 
streets which he mapped.' The photos also confirm the suburbs outside the 
east and west gates, previously in some doubt. On the west, the siege-wall makes 
a corresponding detour. 

All these additions and improvements have now made the preparation of a 
new and comprehensive plan of the town very desirable. For this the various air 
photographs that already exist could supply a good basis, but certain details 
would naturally require a ground-check on the spot. So far, the 1951-54 excava¬ 
tions have not included any newly surveyed plan of the town as a whole, but 
the situation is opportune for combined ground-air mapping. 

There is another matter with which Plate 24 also helps. I refer to the circular 
line of cireumvallation, a low earthwork only a few feet high, that forms a 
continuous girdle tightly drawn round the city about 450 yards from its walls. 
The nature of this siege-work, carefully built of stone and soil, w-as described 
by Andrac fii, 20-23). Air photos (ill the gap in its course on his map and 
amend the line he gave it east of Hatra. At this point, the breastwork swung 
away from the city in a series of unusual zig-zag salients. Close up against its 
outer face can be seen a substantial fiat-topped mound (Plate 24, at A), very 
probably connected with the cireumvallation. Andrac labelled it '? Kastel’. 

» Cp. H, [nghntl, ' Parthian Sculptures from Hatra’, Mtmairi of the Onn/cticul Academy of Arts and Scirmtj, 
vol. XII, July 1534. Recent excavations have found two magnificent and dignified statues of kings of Hatra 
in Parthian dress (wearing trousers). 

* Bui, considering the great difficulty of surveying innumerable irregular house-mounds at eye-level, 
Andrac wan notably successful. His photos (ii, pts. 5, g, 32) of the ‘sea 1 of mounds inside the city should be 
compared with the air view. For a description of a modern method of air survey supported by ground - 
control, for dealing with large city sites, see p. 63 above. 
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Jt is rectangular in outline, about 50x 30 yards, perhaps a platform for baUistae. 
I here is some resemblance to the massive artificial mound adjoining Camp G 
in the Roman siege-lines round Masada, in Judaea above the Dead Sea; that 
mound stood about 350 yards from Masada’s walls, and has been interpreted 
as a probable position for ballistaria emplacements. 1 Dio, it may be noted, also 
tells us that Severus watched the progress of his siege oF Hatra from a raised 
vantage-point. Counter-battery fire was exchanged by the siege engines on both 
sides, and those of the Roman forces were burnt in the first attack. The de¬ 
fenders used bituminous naphtha, and a unique form of hand-grenade consisting 
of pots filled with ‘little venomous winged creatures’ which severely troubled 
the attackers! Finally, the Roman troops mutinied. 

Andrae considered that the circumvallation might be attributable in Shapur, 
but in 1929 Crawford reasonably claimed a Roman origin for it. In 1941 Sir 
Aurel Stein commented that the size of its circumference, over 5 miles round, 
indicated a prolonged siege, 2 and he thought that a Sassanian origin seemed 
justified. This is an important question that needs to be Investigated further by 
excavation. It is a unique opportunity, for desert conditions preserve such field- 
fortifications better than any other terrain. Very important questions are posed 
by the long straight lines of soil-marks (apparently related to the circumvalla¬ 
tion which are revealed by this air photo (FI. 24,G). 

It is noteworthy that the air photographs show no traces of ancient field 
systems in the neighbourhood of the city. Several writers have doubted whether 
irrigated cultivation was practicable here. But the recent excavators have stated 
that the surrounding semi-desert can be fertile if properly worked, and in years 
of rain will give a good harvest. 3 All things considered, however, the reasons for 
founding a city at this point are not obvious, topographically. In the deep Wadi 
Than bar, 2 miles distant, water flows only after heavy rains. Nomads who 
pitch their tents at Hatra contrive to make do with 'natural wells’, fissures in 
the limestone with about 6 feet of brackish water:* and it is possible that ancient 

1 Cp. C. F. C. Hawkes, Antiquity , June iqaf) {correlating air photo* ivith other sources). Schulten'j 
monumental reports on the chain df Homan works round Numnniia in North Spain (icxt, 4 vnk; plans, 
3 vols.; 1914-31) contained only one air photo, taken in 1918 (vol. ii* pi. 11). But the remains and bare 
terra 1 n arc ideally suited to air mapping (compare VoL ih r taf. and a vertical survey could make 
additions even to this thorough record. In Scotland* a probable instance of Roman siege-lines in front of 
a tribal hill-fan has been recorded from the air by J. K. St. Joseph, at Woden Law in Roxburghshire. 
It has been suggested that they were built during lieLH-training and not for operations, R.C.A.Af., Roxburgh, 
1956* i, 169 and pi. 31* 

s Against this, it is important 10 note that large earthworks can be raised very quickly by men under 
pressure* as all wars prove. 

* 1 am grateful to Mr. Safar for the opportunity of discussing this important question with liim in 1913 s 
he now Feds doubts about the possibility of regular cultivation. Crops grew in ihe first experimental year 
(1951) when it rained, but in the three following years the rains did not come. Hatra lies on the edge of 
the aonc where rain falls today. IT there had been centuries of ancient agriculture, surely property-bound¬ 
aries would be visible! Bui they have not been found. How was the city Fed, if not by caravan trade? The 
radiating tracks, shown by vegetation marks, arc suggestive nfihts, 

1 Today, all the water at Hatra h said to be brackish. But in she city almost every house had a deep well 
and there was a permanent lake. 
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pastoralists foregathered at some earlier village at this spot. For the present, 
Fuad SaFar concludes that the main factor in the foundation of Hatra as a city 
was probably a military one. But its importance in caravan trade and as a 
religious centre must have been essential to its prosperity. Even today the 
Baghdad to Mosul caravans take their route past the site, availing themselves 
of the springs. 


Scope and Limitations of Search 

Like light and shade these are comp lenient ary aspects, and here will be 
treated together. One point, rightly stressed by other writers, is that it is the 
clues from field-work on the ground which often lead the way to discovery from 
the air, as well as vice vena. Even in regions of proven suitability for air arch¬ 
aeology, the terrain imposes definable limitations on discovery. Moreover the 
method is often powerless to reveal certain kinds of buried site, as for example 
many types of individual grave, post-holes of small timber houses, and a great 
variety of others; 1 and is unlikely to add much to the knowledge of some types 
of earthwork visible above ground. Furthermore there are substantial areas in 
which conditions of terrain 5 or modern cultivation militate decisively against it. 
In short, like many specialised techniques the range of its powers is selective, 
and so must be its uses. As regards Britain the works already cited in the opening 
pages give a clear picture of policy, and therefore in this section we shall look 
further* afield. That the facts are few and far between should be a challenge, 
and brief reference to select topics is in fact all that is possible at the time ol 
writing. 

Let us begin with France. 1 have examined many of its regions with the aim 
of assessing their potentialities tor aerial discovery; some arc favourable, sonic 
are certainly not. In the latter category must be placed the vine-monopolised 
areas that fill the Rhone valley and the Bordeaux region. Favourable areas are, 
notably, the Pas de Calais and Normandy (with parts of Brittany} where the 
fields are big, with plenty of corn and grass. Some years ago 1 made a special 
study of photographs of the Somme valley, hoping that its chalk and gtavcl 
subsoils would furnish crop-sites like those id the upper Thames valley. They 
did so. North of Amiens, towards V filers Bocagc, a dozen or more < ii rnlai 
ring-ditches in crop-mark form were found,—evidence of ploughed-dow n 
tumuli, completely levelled, Near the mouth of the Somme, the photographs 
showed a number of others between St. Valery and Abbeville, on chalk ridges 
along both the north and the south bank. They were especially clear on rising 
ground between Noycllcs and Port le Grand, a siting which can be conveniently 

‘ In special circumstances, however, an unusual degree of detail is visible. One instance is the regular 
pattern or small dark-toned dots arranged in squares or oblongs in the Roman camp at Glcnluchar in 
Scotland- These crop-markings may indicate the sites of lines of akin tents: J.R.S.. 1951, bo ami pi. \ 1. 2. 

■ But even in Switzerland, with limited areas of suitable terrain, successful reconnaissances have been 
madet ep. H. G. Bandi. UrSchieat. IX, 3. 1*45- 49-58. 
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seen by the traveller on the main railway line from Paris to Calais, which passes 
through these places. Since then X have found examples from areas adjacent. 
These markings were discovered from photos of i : io*ooo scale, when studied 
through an ordinary stereoscope magnifying two or three times. The diameter 
of the circles ranged from 70 to too feet. In brief, it has been established that 
north west France is full of crop-sites. 1 Further details of these observations will 
be published in due course; one of their consequences has been to show how the 
areas suitable and unsuitable for search can be differentiated. 

Brief reference has been made (p. 7) to the remains of Iron Age field- 
systems in Denmark as a very promising subject for air archaeology, which, it 
seems, has not as yet been systematically applied. Considerable traces of the low 
hanks which enclosed these corn-plots have already been mapped on foot on 
the moors of Jutland . 2 Often, however, the slight relief of dir banks is made 
difficult to see at eye-level by the covering of heather. If photographed as 
shadow sites, with low obliques taken against the sun, much would be added, 
further I can vouch for the fact that, even where levelled by modern cultivation, 
their outlines survive very clearly as crop sites and soil markings {as with our 
own Celtic* fields}, and that by making full use of these buried landscapes large 
additions can be mapped from vertical views. This conclusion is based on a 
ground-check which I carried out in 1954. 

Turning to another practical problem: there are hopes that in the neighbour¬ 
hood of former Roman cohniae in Spain, or even in Portugal, aerial mapping 
might elicit traces of the Roman division of the landscape by a grid of roads 
( Umitaho)* My preliminary study of maps of 1 : 50,000 scale (the best available) 
has not yet produced satisfactorily convincing remains; but this is by no means 
conclusive. The pre-war 1 : 50,000 maps of Dalmatia, for example, marked 
few r of the minor roads round Zara and Salon a, which in fact preserve the 

1 Cp. alio AAtiqwij? r [953, 242 and pi. VIIL an oblique of a triple concentric circle as a crop-site* iitar 
Vilknauxe-la-Peiitc (Seinc-ct-Mame) not far south-east of Paris. 

Fofecatts ntdiscovernesj given abovtj have been toniinned by the crop-marks of a site of Neolithic type- 
found by Mr. Scnllar at Spiennc^ Belgium; Antiquity, 1955, [59 and pi. i + But what systematic efforts have 
been made to locate from the air live levelled Critic tumuli of the tents, d.c. in Belgium h East 

France, or South Germany? The famous Vix tumulus was no more than + une tr£s 3 £g£re eminence 1 like 
many found in Etruria ! Chapter III), only 25 cms. high and s pratiquement invisible pour un oeil non 
prrfsvenu ; R-Joffroy t Lt fr^pf rit Kit, C&U d T Qr t 193.3* and C.R- dt l*Atari, dts fni£r. rf 1 953, 27 and 

t ?o- Air survey might locate more than one site equal to Vix, 

1 Gudmund Hatt 7 OMidsagn, Copenhagen, 1949. Such fields continued in use in the Roman Iron 
Age. Cp. similar remains in Holland: blodta of small rectangular ‘Celtic fields* found by ground observation 
on heath Lands north of Zeycn in Drenthc province (van GifTen, Antiquity t igaS* 85 and map, and in works 
cited by Crawford, Atcbtcalogj in tht Fitld, 1953, 275). 

B ° nc Ionian surveyor (Hygbus Gromatieus} explicitly meniioru the existence of limiiatw at Emmla 
(Merida) and even the size of the units, 40 x 20 acim, A straight country' road, marked as 'Galzada Romma', 
which rum N.N.Er from the town for 3i miles should, presumably, givt the key to the orientation of the 
system. The area round Bcja [Fax lulin \ in south Portugal has been suggested as a possibility. 

Air photography would no doubt reveal many Roman camps, i\g* in the Guadalquivir Valley; cp. 
H r H, Scullard, "A note on the battle of Ilipa K t 1936, rg, with suggested ramps of ihr Roman and 

Ganhagmian armies in this vital eontesE for the mastery of Spain 20b u.c. 
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Roman grids now demonstrable (Chapter IV). It is reasonable to suggest that 
air photography in Spain might add the same necessary amount of accurate 
topographical details, or reveal traces of buried roads also. Ordinary medium 
and small scale prints, as used for map revision, would be suflicient to setde 
the matter; it is hoped, at least, that the maps so revised will become available. 
It seems probable, however, that any remains of limitatia that arc still preserved 
by boundaries above ground must prove to be of a very fragmentary kind, 
comparable to those slight vestiges just perceptible in southern France at 
Valence which air photos enabled me to identify and to map (Fig. 20). Round 
most Hispanic towns the existing roads and tracks radiate out in all directions 
as in southern Italy, suited to peasant convenience. In such regions conditions 
in the Dark Ages and later evidently played havoc with neatly gridded systems 
when the countryside took refuge in the town. 

As regards Italy, 1 may mention a few details. Aerial examination of the 
sites of several w ell-known prehistoric ternmare,— settlements in the marshy Fo 
valley,—has not shown me much that is of interest structurally, but in the form 
of terrain study (of ancient water-channels, for examplej, it may yet prove 
helpful. Tiny fields, irrigation, and such crops as maize, make the Po Valley 
unrewarding for most types of air-photo site. One line of investigation which 
I am following is focussed on the remains of ancient field-systems in the uplands 
of pre-alpine zones. But these, although interesting and neglected, are peri¬ 
pheral. The vitals are in the peninsula, and there is much well-trodden ground 
between Rome and Bologna that is going to produce a quantity of new aerial 
finds. I have further examples to publish from Etruria; one such find has been 
the system of buried roads radiating from the site of Vulci. 1 But in many areas 
from which discoveries would be welcome, as for example the coastline between 
the heel and toe of the peninsula, extensive olive cultivation is a very limiting 
factor. In Sicily, the coastal plains on the south (c.g. round Licata) and certain 
grassy uplands in the centre are the most hopeful regions, showing some traces 
of markings that resemble the Neolithic sites in Apulia. The corn and 
covered lowlands of south and west Sardinia also give proof of being a promising 


field for aerial discovery. 

In Greece, air photographs were used for archaeological purposes as far back 
as itjid—ifl, by French forces on the Macedonian front.* Since then a selection of 
well-known sites have been photographed for Greek government departments, 
and prints from R.A.F. sorties of the last war have been examined in search of 
new sites. But the true need is, now, for a programme of systematic archaeological 
reconnaissances with careful planning beforehand, on similar lines to that now 
taking shape in Italy (p. 85 seq.). Professor Richmond’s article on ‘Recent tbs- 

1 Tin: lines of numerous roads can be (rated round the site of this Etruscan and Roman town (and 
round other*). Moat of the roadi have been buried by cultivation, and the (races or some Vriiidi I have 

examined or the spot have been almost invisible at eye-level, „ , 

> For examples see Lion Rev, Obsrrvatims fUT ta f/rmitrs habitants dr ia Motf&at*, Trtttlihrs par ir Srrmtt 
ArrhtaiagiqiU tit I'Armit J'Oritnt. 1916-1$ fiWjfion dt Saltmiqur), 193 *. Bocard, Parts, 
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coveries in Roman Britain from the air and in the field’ ( J.R.S. , 1943, 4.5), is 
a model of the kind of balance sheet of possibilities and potentialities that can 
be drawn np to guide policy, on the lines of a commander’s ‘appreciation’ before 
action. It is not difficult to think of concrete problems to which this method 
could usefully be applied in Greece, or to eliminate the less suitable areas. 
Terrain and cultivation make the plains of Larissa in the north and Agrmion in 
the west ideally equipped to produce buried sites from crop markings. That crop 
sites and soil markings are worthy of greater attention has been illustrated by 
an instance from Attica (Plates 6 to 10) and this could be supported with other 
examples which are awaiting the complementary field work that is necessary. 

Central Europe has long been associated with the extreme development of 
strip-fie Id cultivation which sometimes reaches a reduclio ad absurdum in the 
thinness and length of the units, and whole regions are thus parcelled out. This 
intensive cultivation tends, by attrition, to ‘iron out’ the remains of many sites. 
Further, the deep soils of the alluvial plains inevitably lessen the conditions 
which produce crop markings, and the variety of cultivation in the consecutive 
strips is also very much against them. The effect of such limiting factors is 
considerable but not, of course, total. 

One of the finest subjects for air archaeology in Europe seems at present a 
remote possibility. Fhe trans-European fortified frontier developed in stages 
under Roman rule from North Sea to Black Sea contained a great variety of 
defensive works and advanced positions, the whole bound together by military 
roads and sited in considerable depth. We have proofs, from the tentative 
beginnings made, of the enormous amount of information that could be added 
from air survey, by straightforward mapping in the less-studied sectors and by 
the location of buried sites in the better-known ones. A noteworthy use of air 
photography was made by A. Radooti when mapping the remains of a Roman 
limes in north-east Hungary. 1 It is tantalising to think of those other linear 
earthworks marked as ‘Roman’ on prc-tgi^. Austro-Hungarian maps, These 
form major systems in north-east Jugoslavia (north of Novi Sad), and in western 
Rumania (through Temesvar and Arad from south to north),—to say nothing 
of linear earthworks on a great scale in Bulgaria, 1 It would be unwise to label 
all these Roman prematurely: the Dark Ages and Middle Ages may also have 
contributed to them. As a point of practical archaeological importance 1 should 
record here that the sites of levelled earthworks closely resembling square 
Roman forts or camps arc distinctly traceable in the form of buried sites shown 
by crop-marks in the Mc^obereny area in eastern Hungary, and on both sides 
of the Danube near Turnu Severin (the ‘Iron Gates’). 

1 Cp, *11 Limts tiL Daria sulln montagna Mess', Arehtudogiai Erurite, Budapest, 1944-5, vol. V-VL 
and ph, LXIIt-LXVIII:—ten vertical air photos of vallum, forts, ubservaiioti posts, etc., its the 
neighbourhood! of Porolisiujii in north-west Dacia. For other air photos of sites in Hungary, cp. L. Iladnai 
in Arch, F.rUsiU, 1940, 65 , pis, XIV-XVI, 

■ For further details, see O. G. S. Crawford, 'Some linear earthworks in the Danube Basin', Gtegr. Joam„ 
December 1950, 218.20. 



23, Cjordxqs. Soil mid vegetation marks indicate live lulled bm ial mounds in a zone which has 
been ploughed, The while marks cm the cdtjc of I lie village of Kiral Harman i right ,trc tin railing 
floors. See p, 70, Ph. by courtesy aftfu Turkish Air Foret and the University Museum of Philadelphia. 
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It is symptomatic of the disordered world in which we live that a German air 
photograph of 1918 giving details of a Roman frontier w all in Rumania was 
only published for the first time in 1954, and in England. 1 Pictorially it is an 
important document, showing a part of the Roman limes with its forts 5 miles 
west of Constanza in the Dobrudja, and forms one of a scries of vertical views 
that was taken. A little further north arc the remains of a still more extensive 
system of ancient linear defence, running east-west from the Black Sea to the 
Screth (Siret) river* at the foot of the Carpathians. This major piece of earth¬ 
work has been recently studied by Professor Vulpc, w'ho considers it a 4th 
cent. Roman work (though the possible claims of the Byzantine Empire cannot 
for the present be entirely eliminated) but here again air survey is needed to 
map its details and complete the military picture. Many times in history this 
zone has been the gateway into southern Europe from the Asiatic land-mass for 
horse-riding forces. In our own times armies have attempted, vainly, to fasten 
a bolt-line across this gap between the Carpathians and the Black Sea over 
almost the selfsame ground that anciently had been chosen.’ The topography 
gives the defence little alternative. 

If we briefly direct our gaze into Africa and Asia, where life moves on a vaster 
scale, in regions remote to archaeological penetration, it is evident that one must 
be prepared to make increased use of the growing number of air surveys made 
for various administrative purposes. It is not only a matter of finding where 
the larger sites are, but also where they arc not. True, flights planned specifically 
for archaeology are the ideal solution, but resources only allow of this in special 
cases. The dilemma is more apparent than real: half a loaf is better than none. 

By December 1953 about 44 per cent, of the earth’s land surface had been 
photographed from the air at least once; such is the conclusion of Professor 
K. 11 , Stone who has made a thorough study, recently published under the title 
‘World Air Photo Coverage, 1953 s -* Too often, as he points out, specialists have 
not tried to obtain photographs because of uncertainly about prohibitions 
attending military security,—doubts which often arc unjustified. To prove the 
point he publishes a map of the world air photo coverage which is available.* 
Many details are given of the type, scale, and so forth; this is of great value as a 
work of reference, which it would be pointless to re-sum mar ise, and the reader 
is best referred to the original. Of course much of the coverage is of too small 
a scale to benefit archaeology much (1 : 25,000 and smaller, of trimetrogon 

1 Up. O. C. S. Crawford In Antiquity. 1954, and pi. VI, with reference to Sehuchhardt's study of this 
tfm/S published in 1918 before the photographs were taken. Further references to this and adjacent systems 
are listed in his An horology in the Field, 1953,212. 

1 Antiquity, 1934, 224-6. It ran be added that ditch-etirloaed sites resembling that of Neolithic date 
excavated recently at I laba^ti (not far from Cueutcni and the Screth) are visible from the air. 

1 For example, compare the part played by the 'Screth Line*, in 1944 (W» E, D, Alien and Paul Murat off. 
The Russian Campaigns <sj 19 44 -5, <^ 3 )' The collapse of this modem German limes brought a catastrophic 
defeat and Opened the way into the Balkans. I Studied the region in detail at this lime. 

* Ptoiogntmmtric Engineering, September 1954, 605-10. 

* Periodic publication of the map in revised form is planned. 
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survey type), but there is much of larger scale in addition. A further point of 
importance is that the cost of these prints, to purchase, is usually insignificant 
compared with that which would be needed in order to obtain the same 
information by field observation. 

Apart from Egypt and the Sudan 1 where the scope is apparent, one may urge 
the claims of less familiar fields: there is Africa south of the Sahara, where the 
known types of site run through the whole gamut 5 of hill forts, linear dykes, 
cultivation terraces, large cairns, etc., with a string of trading-town sites down 
the east coast. Then there is Aden and the Hadramaut,“Or in short the lands 
along the sea route from the Classical World into the Orient, which, unlike 
the trans-Asian land route, is still accessible to western archaeologists. Most of 
the available photographs are of small scale, but preliminary examination 
showed me some interesting indications. 

If the potentialities needed any further proof it could certainly be given from 
opposite ends of the earth, America and Central Asia,* Air reconnaissance in 
South America* is faced with monuments on a scale comparable with those of 
the Near East, and the problem is essentially that of the ‘total mapping 1 of 
cities, temples, frontier walls and so Forth,—preserved above ground under 
dry-zone conditions. Here, the scope is well-known and it is only a matter of 
opportunity. But in the U.S.A., especially the eastern half, the problem is 
largely in terms of sites comparable with those of prehistoric northern Europe;— 
in fine, earthwork archaeology, w ith the majority of the sites under the plough 
today. Here is a field of special promise and suitability, and one which has still 
to be exploited from this point of view. Although there has been great interest 
in the techniques practised in Britain, flights specifically for archaeology have 
been only occasional in the United States, and little has been published on air 
photo sites. However, it is of course agreed that the crop and soil marks which 
will reveal buried sites are there to be found, and that the extensiveness of 
modern cultivation must have reduced many earthworks to the state of ‘buried 
landscapes'. In this connection, a successful use of air archaeology was made by 
Glenn A, Black at Angel Mounds, Indiana, where the ditch and other traces of 
a big Mississippi village were located. In addition a botanical analysis was made 
of the grasses, etc., which caused the markings. There are lines suggestive of 
crop-marking to be seen on a recent vertical photo* which shows the interior 

1 Together with the Fczian {indent canals, cairns, etCr) ( and pans of N.W. Africa, to which Sir Mortimer 
Wheeler has drawn attention, tfom* Btp&ful the Imperial Frontiers, 1954- Cp- e &55s pb^ XlIl-XIV- 

1 For examples mc Antiqmtyj 19^ 96 and pis. VII-IX (cultivation terraces in South Rhodesia); 1953, 
215 and pi III (earthwork, fortification* at Blgo p Uganda), 

1 Or from the Antipodes; for the report of an account [by Dr, Palmer in 1947) on the air photography 
of ancient sites in New Zealand, sec Antiquity, 1949k 233. 

* The best account h still Peru from the dr> + by Lieut. G, R, Johnson (, 4 m. Geogr. 1930}; for other 
references (e.g> to Central America)* O. G. S. Crawford, Arthatikgj ** the Field, 215. 

6 A. R. Kelly* Spring 1954, 22-7. Etowah contains one large and two small temple mounds. 

Sites of Larger villages or townlets are known* with more elaborate plans, for which air mapping should 
prove of still greater advantage* 
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of the Etowah site, now under the plough* This large village in Georgia, con¬ 
temporary with medieval Europe, has surrounding ditches enclosing 40 to 50 
acres, and is now being excavated. On the air view the outlines of its partly 
levelled earthworks in ploughed fields oddly remind us of some strange form of 
prehistoric European site. 

But the most remarkable instance of U.S. air archaeology in recent year's 
known to the present writer was the discovery at Poverty Point in northern 
Louisiana in 1952-53, reported by James A. Ford. 1 Surface finds of stone imple¬ 
ments had been made at this spot for many years. Nearby is a huge earthen 
mound, its top 70 feet above the plain; this had been believed natural but 
drilling has now proved that it is artificial,—as prodigious as Silbury Hill near 
Avebury. Adjacent to this mound, the study of air photos revealed an extra¬ 
ordinary series of earthworks, no less than three-quarters of a mile in diameter, 
consisting of six concentric banks and ditches,— or rather their remains, for 
the area is under cultivation. Mr. James Ford, who has tested this giant earth¬ 
work by excavation, modestly observes that this site had not previously been 
discovered by observation on the ground simply because it is on too large a scale. 
The broad low banks have been reduced to a height of 4 to 6 feet, and straight 
roads through them radiated from the central open space. It seems that the 
original layout may have been eight-sided and that the Arkansas river channel 
eroded part of it. The age of the Poverty Point complex is not yet settled, hut 
arguments from geology and radiocarbon dating have suggested a period of 
400 b.c. or earlier (in the Late Archaic to Early Woodland period). One may 
marvel that so vast an earthwork could be built by peoples of a pre-pottery 
culture. 

Two conclusions may be stressed. Ford’s discovery resulted from making use 
of the ordinary survey photos in the Print Library of the Mississippi River 
Commission,—a further instance of the importance of extracting the arch¬ 
aeological data that are latent in such collections, even though many of the 
photos are of small scales. Further, it is clear that air archaeology could very 
effectively aid work on foot in studying, mapping, or locating innumerable 
types of mounds spread over the great expanse of the eastern half of the United 
States,—shell middens, burial tumuli and ritual mounds,—besides the outlines 
of ditch-cncloscd prehistoric villages. 1 In the south-west, the aerial mapping 
of the remains of the sites of ancient. Pueblo villages, some well over a thousand 
years old, offers further opportunities of a different kind. 

By way of conclusion one other instance of air archaeology may be noted, 
particularly as the results are not widely known. The Russian expedition which 
worked from 1945-48 on the Kizil Kum steppe, south-east of the Aral Sea, made 

1 American Antiquity 9 XIX F January 1954, 282-5, 

1 I am very grateful to Mr. John Wstthoft of Pmwylvmii Stale Museum* who used air observation 
successfully at the Valley Forge Encampment, for advice on sh™ matters. [For regional types of site, sec 
Atokanbgj afEmtem United Stolen ed, J- B. Griffin, University of Chicago, 195 *): student of European 

prehistory will find intrinsic Merest in their structural remains,, field siin. 
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use of aircraft in studying the rich remains of early civilisation which received 
a death-blow from Genghiz Khan in the 13th century. About 30 air photos are 
included in S. P. Tolstov’s account published in tg48, 1 giving oblique and 
vertical views of the sites of walled cities, mostly square or sub-rectangular. 
A later book by the same author, in 1952, contained about a dozen additional 
photos of such sites, with their gridded street-plans still well-preserved by 
surface earthworks. Yet another volume by Tolstov, also published in 1948, 
dealt with the 1937-40 expedition to this region, ‘Old Khorezm’. He dis¬ 
tinguishes (i) the prehistoric period of 'hut-fishermen’; (ii) the period of the 
"Thousand Cities’, quadrangular fortified settlements, some 1,000x700 metres: 
—a highly complex system of irrigation was developed, apparently from at 
least c. 500 b.c. (contemporary with the Achacmenians) and declining in the 
early centuries a.d.; (iii) the period of the ‘Ten Thousand Castles’, 6th to 8th 
centuries a.d.; (iv) the period of the ‘Great KhorasmianV, including many 
large forts, especially in the 12th century, before the destructions by Genghiz. 
Sites from periods ii-iv are illustrated by air photos in the other two books, and 
remote though this area may seem its fortunes have connections with far wider 
questions in archaeology and history. 

No more. Everyone could add his quota to a chronicle of eligible areas,—to 
list those unexplored would labour an obvious point. It is more profitable to 
show that the air arm of archaeology has a universality in its methods and 
application. As with the modern techniques of excavation now spreading round 
the world there is no secret in the recipe: there arc simply proven methods to 
be used at the right place and moment. 


Conclusion 

And now to the summing up: nemo silew plaaiit, multi brevitait. Ef it be true 
that all specialists tend to eulogise the importance of their particular field, it 
is also freely granted here that, whatever their merits, the archaeological 
methods described have ponderable disadvantages,—in particular expense, the 
facilities required, and restricted usefulness in many areas. Moreover, topo¬ 
graphical study is only a first stage, however necessary, towards the under¬ 
standing of ancient communities. Its limitations are known and accepted. Even 
where the evidence is most complete (as when, for instance, all the Roman tree 
pits and vine trenches in a definable area have been found and counted, their 
yields estimated, and the boundaries mapped with a care that would have 
delighted the agrimsnsores) much is missing and must be supplied from other 
sources. Excavation is naturally the next, or better the concurrent, stage; and 
a large part of air archaeology is, in a real sense, ‘path finding’ for excavation, 

1 Roboii KJwezmskoi Ekspediiiii^ I am very graceful 10 Professor Tolstov for copies of hh works, 

following Ills visit to Oxford in 1956. 
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economising and directing its effort. Yet, as we all know, even the latter is 
limited in its powers by its material. If in some future age the ruins of our finest 
17th century buildings were to be dug up they could not give that intimate 
knowledge of men as individuals that we get from Aubrey or Pepys. 

Since, therefore, all synthesis in the reconstruction of ancient communities 
has an artificial element, not only a recording but also a creative spirit is called 
for. Air archaeology' is only one of the means towards attaining the comprc- 
hensive data necessary, but we know r enough of the circumstances that regulate 
its successful use to gear it deliberately to w ider policies of research, concentrat¬ 
ing first on key sites, problems, and regions. Throughout this book the import¬ 
ance of planned action has been stressed, and today this normally means action 
by government or by national bodies and societies. Air photography is, per se, 
particularly suited to action planned on an extensive scale. Certain types of 
site that have a recognisable form or plan and a wide distribution invite the 
general search that is practicable from the air. The method is at its most effective 
when faced with remains that are of formidable extent (e.g, ancient field systems) 
or with planning that follows a system (e.g. Roman defensive works, ancient 
cities, etc.), or with regions having some natural or historical unity (in highlands 
or lowlands) to be studied as a whole. 

In the right circumstances the results can be overwhelmingly rewarding. 
Reviewing Poidcbard's first volume 1 Sir George Macdonald wrote: ‘Its signifi¬ 
cance can best be measured by a comparison with the relevant section of the 
article ‘Limes’ in Pauly Wissowa's Real-Emydopfidie* . . . This is a masterly 
summary by Fabricius of the facts accessible in 1926, but at almost every turn 
the writer finds himself hampered'. A few roads and isolated finds, a few hints 
from inscriptions and scanty' references in ancient literature, ‘did little more 
than make darkness visible. On Pcrc Poidcbard’s map the whole outline is as 
dear as noonday, and we have before us in its completeness one more monument 
of the genius of Rome’. 4 

In a big survey the number of photos will run into thousands. In future it 
might well be a wise policy for several archaeologists to combine their efforts 
in the photo interpretation and field work, just as scientists work as a team to 
hasten a complex piece of research. A mass of new* detail quickly accumulates 
when the reconnaissances are systematic. Interim reports will give the gist, 
but to complete the study and add the excavation requires a sustained effort 
over some years, Poidebard’s researches began in 1925 and were published in 
1934. These were based on photos taken by hand as the sites were gradually 
found singly, by visual reconnaissance. Baradez made faster progress (although 
admittedly the region searched was smaller) by relying to a great extent on the 

1 A. Poidebtird, La tract it Rant daru U <Usert it Syrit. Rdthmhts arritnnci Paris 1934; cp, also 

Poidcbard and Moulcrde, Lt Units dt Chalfis: organisation dt la sitppt m Hauls Sjrrit roniamt; documtnls atritm 
it ipigraphiipies, Paris, 1945. 

1 Antiquity, 1934, 373-80. 
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block coverage given by vertical photography taken automatical]y, using visual 
reconnaissance as a supplement. 

Planned programmes of reconnaissance will always be exceptional, but in this 
country and some others there are, fortunately, opportunities for individual 
initiative, and not a few discoveries of importance have been made by R.A.F. 1 
and private pilots. Indeed we know that, on occasion, the skilled amateur can 
be unsurpassed in this field. Many of Major Allen’s photographs, for example, 
although taken upwards of twenty years ago arc not likely to be excelled in the 
foreseeable future. Members of flying clubs might be able gradually to explore 
their own region in detail, obtaining the full benefit of the extra facts added in 
consecutive seasons by changing crops and other factors. The ideal method 
from every point of view would be to combine, working in teams; basic training 
of the eye in archaeological observation could be quickly acquired. Through 
the work of Crawford, Poidebard and others, the principles are clearly estab¬ 
lished,—and, in a phrase of Tennyson’s, ‘most can raise the flowers now, for 
all have got the seed*. There is a wide range of objectives within the scope of 
individual enterprise which could make contributions of real weight to arch¬ 
aeology;—as for instance, to piece together the field system that surrounded a 
Romano-British farm, giving a definable economic unit,* or, to look abroad, the 
discovery of an Iron Age farmstead in north-west France that could advance 
the study of the period as much as that at Little Woodbury has done in England. 

A treatise On method tends towards scientific detachment, and more personal 
feelings shall have the last word. Come what may, exploration carries its own 
intrinsic rewards,—the pleasure of the unexpected, hopes realised by facts, 
creation in place of negation. And there is in the first moment of discovery from 
the air a real sense of triumph that inanimate remains should have so much of 
human lift to show. 

1 See for example Antiquity t 1954* 16S and pis. VI-VII; views of ^Celtic' fields in Shrupshiic,—among 
the first recorded from this area,—found and photographed by Group Captain livock 

1 1 ,Ch on the lines of the photograph of the Roman house as little Milton,, Oxen.* showing its surrounding 
fietd-endoaure ditches as Crop-marks (St. Joseph, 1950, pi. VI* 3); rp. 1 Celtic 1 fields in 'immediate 

proximity to Roman villas* on Langion Wold. East Riding* Yorka r (J.FLS. r 1953* 95). 

A primary objective nf British (and Continental) archaeology at this moment should bo b firj ufti 
tht of Srcfral Rummt tilias, This lacuna is Sefiouily impeding the advance of historical knowledge. 

The problem embraces units ranging in economy from a grange such as Ghedworth to a cottage such as 
IweniCi and III tradition and time from Belgic forerunners of Romanised farms (c.g. Welwyn). iS'aturally i 
we can expert that their fields will differ too, with regional variations. (Since this note was written* Mr. 
Collin Bowen has begun to examine the evidence from Dorset Ankasaiogkai jVtt&t Lf/iffj VI r no, 3, 195s, 
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Scope and Method 

I N THE previous chapter I discussed the general principles and technical 
methods which guide the archaeological interpretation of air photographs, 
with instances from individual sites of differing kinds. 

Logically, the next step is to describe these principles and methods at work 
in the study of a whole region. Such an analysis required not a mere handful 
of photographs but a series numbering thousands used with the deliberate 
aim of extracting new facts from which to reconstruct a social landscape, where 
none was known before. The antiquity of this particular example, in South 
Italy, was some 4,000 years. But in research, it is one thing to formulate the 
objective dearly and quite another to attain it. The first requisite is patience. 
Air photographs are pictorial documents that require attentive decipherment, 
and the clear-cut opinions on the evidence 1 am now to describe were only 
readied after prolonged examination of minutiae; often patterns of tiny lines 
faintly defined. As material for detection and reasoning they have their own 
interest, but a description of every detail would be as inappropriate as a 
tabulated list of every note in a musical score! The elucidation of individual 
markings often consumed much time, and the reader shall be spared these 
labours. Fortunately, however, in their overall outlines the prehistoric settle¬ 
ments were always clearly demonstrable beyond doubt. 

I propose to concentrate in this chapter, on the period of study immediately 
following discovery, with examples of the strength and also of the limitations 
inherent in the evidence during this "first phase' of research. Speaking generally, 
its duration may be from several days to several years, depending on the com¬ 
plexity and unfamiliarity of the new sites, and on the feasibility of testing the 
preliminary conclusions by the systematic excavations which Initiate the 
‘second phase’ of study. In the case that concerns us here, the ‘first phase’ inter¬ 
pretation occupied much of my leisure for more than three years. This was 
admittedly exceptional, and resulted from the quantity of the discoveries, the 
disentangling of sites of different periods, the need for special care in the selection 
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of points for test-cxcavation, and the preparations for a small expedition which 
had to be launched overseas, Such complications, however, serve all the better 
to show the kinds of problems which accompany this stage of the work; and they 
may be of some guidance in comparable circumstances of aerial discovery, on 
a still greater scale, that may be expected in Africa and Asia particularly. There 
is an urgent need in many countries for an advisory panel on Air Photography 
to aid the archaeological services. 

Among the most fruitful discoveries brought about by air photography during 
the Second World War have been those on the Foggia Plain (traditionally called 
the Tavoliere), in the province of Apulia in South-east Italy. Great numbers of 
prehistoric, Roman, and medieval sites have been identified in this region 
which, in spite of its topographical importance and rich historical associations 
at the heart of the Mediterranean World, had been believed to be almost devoid 
of archaeological interest. The geographical setting 1 of the Foggia Plain is 
shown on Fig. 5. 

As a further consequence, too, these discoveries have had an importance 
beyond their regional interest and the gap they filled. To each of the three 
periods they had contributions of far wider significance to make, bearing upon 
major threads in the fabric of European archaeology and history. Such new sites 
and the finds excavated from them illustrated, in tangible form, three principal 
stages in the growth of a European peasantry, from its formation and over the 
last 4,500 years. In a single chapter, however, it is only practicable to sketch 
the preliminary reconstruction of one of these three ancient landscapes, and I 
have chosen the oldest. 

I shall not in any way anticipate here the details, or conclusions, derived 
from the systematic test-excavations and field survey conducted by the official 
expeditions sent out in 1949 and 1950. These arc embodied in my definitive 
account now in preparation as a Report of the Research Committee of the 
Society of Antiquaries. Instead, and to complete the clearing of the ground in 
readiness, I wish simply to draw attention to a few aspects of these discoveries 
which were discussed in my earlier* preliminary accounts, written before the 

1 The Tivolicrc is the larg^i area of plain in Italy south of the Po Volley. 

In the Neolithic* and in many subsequent periods of its history, its outlook and affiliations lay eastward 
and southward rather than with the mountain hinterland of peninsular Italy, I have orientated the map on 
kg< 5 express this relationship. Such departures from the ingrained habit of looking at the glnbc 
Immutably northwards are often worth practising; for example, when studying the kb lory of the Asian 
steppes from the viewpoint of the nomads themselves instead of from that of the peripheral civilisations 

Comparing the Adriatic and Aegean 'gulls T in their relation to the expansion of Neolithic cultures it 
will be seen that ihe maritime plain of Apulia lay in a position analogous to that of Thessaly but at one 
further remove from the Near East foci* Prof Sir J r Lr Myns Eiad suggested reasons for the limited use 
made of the Adriatic by Greek sailors later; one is that they probably Found native seafarers already well- 
established there [GtQgraphkal Hiilory in Gmk Lands* 1953, 146-50). In prehistory the Adriatic has always 
had the status of a ‘poor relation* compared with the Aegean, Bui the latest discoveries in Apulia redress 
the balance a lit lie. For Neolithic farmers as stamen, sec p. 105 below, 

* ■SiticuW Apulia", Antiquity, December 1946, pp. 191-200; and "Buried Landscapes in Southern 
Italy 1 * Antiqtdty w June 1949, pp, 58-72; and in the Illustrated London Nrwi, 39 April 1950, pp. 674-5, 
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expeditions took the field. This chapter, then, is devoted to the special kinds of 
problem affecting the initial stage of the work, and to explaining how the 
primary evidence is obtained from the photographs:—in a word, to ‘method’ 



AAENE 
V CAhQlDE 


MALTA 


BjflEMfTl l 
OfArtTo/ 




VJJS|£a- 


MEAS JK 


*UJHAR 


EROSD 


NILE 


miles 


Fig. 5 Neolithic Apulia and its approaches, looking west along the Mediterranean IVom foci 
farther east. The extent of the T&voUerc di Puglian where over 200 ditch-enclosed settlements 
have been found from the air p is shown tn solid black; an adjoining area with dies or the same 
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during this first phase, treating it in greater detail than is practicable in the 
Report on the expeditions, in whose pages priority has necessarily been given 
to the mass of data which was furnished by work in the field. To review the early 
doubts and difficulties occasioned by the discoveries, in a sequence of real 
events instead of discussing theoretical instances, will carry a useful lesson in 
itself. Also, it will serve very well to illustrate and introduce some of the methods 
of study to be followed in later chapters. For the prehistoric settlements, whose 
plans were revealed in such numbers, give an unusually clear picture of the 
nature of a 'Buried Landscape’. The circumstances which made possible the 
discoveries on so large a scale were of course exceptional, but even in peacetime 
extensive programmes of aerial photography are becoming more and more 
frequent. We must always look to the future. 

When the first phase of study was finally completed there was a grand total 
of more than 200 settlements. All had been found from the air by surface 
markings above their silted-up enclosure ditches, giving plans of a distinctive 
form with Neolithic characteristics. They could be measured and planned 
with the greatest accuracy and in much detail, direct from the photographs. 
Some settlements were of considerable size, up to 800 yards across. 

This is one of the densest concentrations of prehistoric settlements yet known 
in Europe, compressed as it is within an oval plain about 30 miles across at the 
most and 55 in length, between the R. Fortore to the north and the R. Ofanto 
to the south (natural frontiers, beyond which the terrain changes completely). 
But I feel confident that even this total could be substantially increased, and 
probably almost doubled, when it is possible to undertake Further systematic 
air photography, based on the experience and results obtained and the methods 
already proven. Such a programme of aerial research would entail intensive 
work during a few critical weeks in early summer, preferably in two or more 
successive years, to cover fields that were fallow’ or uninformative for various 
reasons when my original flying-program me in 1945 was executed. But careful 
planning is an essential preliminary. It should be emphasised most strongly 
that such photography must be carried out under the correct local conditions 
and with a full understanding of the experience already gained, if it is to be 
successful and of scientific value. Without this, it would be wasted effort and 
expense. 

Even before the first photograph was taken there were good reasons for 
expecting that conditions on the Foggia Plain were most favourable to the 
appearance of vegetation-marks, indicating the presence and plan of arch¬ 
aeological sites beneath them, obeying the same logical principles as those so 
Fully demonstrated in England by O. G. 5 . Crawford, G. W. G. Alien and others. 
But it was not until the time of the Armistice early in May 1945 that Williams- 
Hunt 1 and I had leisure to fly together in order to test our expectations experi- 

1 I should like <0 pui on record, again, the import am part which the late Peter Williams-Hunt played 
in the initial discoveries. His death, from a tragic accident in Malaya in 19.53, cut short a career already full 
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mentally. The Tavolicre was already intimately known to us, from a long 
sojourn on it. As fellow officers in the same Army unit, we had for years discussed, 
and looked forward to, just such an opportunity ‘apr£s la guerre finit\ For 
a brief space the material resources were available, but we knew that they 
would soon be re-deployed and there was no time to be lost. We were able to 
take our oblique photographs during air-camera tests, and arranged for vertical 
photography of the same areas as part of the routine practice which Royal Air 
Force units had to perform locally. Thanks to the generous and understanding 
co-operation of the military authorities, archaeological evidence ol the greatest 
scientific value was thus recorded and preserved for subsequent examination 
in detail. All too soon the crops were harvested and many sites resumed a 
temporary invisibility in a disappearance as sweeping as the cleaning of a 
school slate. But by immediate action a great deal was accomplished in the 
interval, helping to dispel in us and others that oppressive sense of emptiness and 
anti-climax which descended when operational activity ceased. 

Sternly objective though archaeology tries to be, the interpretation of the 
past also demands a true feeling for the ‘spirit of place’, to bring one closer to 
the heart of the matter; and such impressions may often vigorously augment or 
re-orientatc the strictly scientific method to its advantage. 

On the Tavolicre today, the sense of unlimited space and sky and freedom of 
movement is saved from monotony by the blue line of mountains along the 
horizon that gives a land-locked security and intimacy, by the fierceness of 
light and colour, by the sharp contrasts of winter cold and summer heat, by the 
pleasures of a short intense spring and a renewal of spring in autumn, by the 
long welcoming seaboard that soothes the eye and modifies the impression of 
a parched hinterland;—all these and other things combine to produce that form 
of harsh yet stimulating landscape which is so often, and so well, depicted in 
Edward Lear’s Mediterranean drawings. Though forbiddingly bare today, 1 the 
Tavolicre is more capable of flourishing than its notorious reputation in recent 
centuries would ever suggest;* for, fundamentally, it is a hopeful environment 

of achievement and wu a gfcai loss to archaeology and anthropology. Details of hu work and writings 
will be found in Antiquity, 1953, 170-2 and Mon, 1953, pp. 175^. In jun* 1945 he was posted to the Far 
East, where characteristically he loti no time in making further aerial discoveries on an cricusivr scale. 
The preservation of the photos of the Apulian sites fell to me. and subsequently they were officially trans¬ 
ferred to the University of Ojdbrd, where they have proved of unique value for teaching and research. 
Grateful acknowledgement is due to all those who helped to ensure this. 

' Apart from die olive-groves encircling the towns, the Tavolicre today u almost devoid of trees. But 
there remains a single localised and incongruous stone of oaks and scrub around the ancient pilgrimage- 
shrine of the famous black Madonna dell 1 Incoronata, at the centre of the plain. This is the last remnant 
of the patches of light woodland which survived on ports of the Tavoliere in the early Middle Ages, and, 
in particular, of the hunting chase of Emperor Frederick II* Thij wood owes its modem preservation 
primarily to the sanctity of its association with the appearance of the Madonna in an oak tree here, which 
Jed to ihc building of this bolted woodland church. 

1 The |B th and iglh centuries saw the Tavolicre at the nadir of in fortunes, Lennnmnni gives an excellent 
regional history, in h b A trams I'Aptdi* el la Lucmi*> natts dr tvrfg*, 2 voLl 1683- l Ellc est anmiec sculement 
pendant les niois d'hiver par Is imrrtcnss troupe a ux qui dcsecTidenl da morn agues; Ic rale d I armec. 
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if properly handled. To the natural potentialities for simple farming, its Neolithic 
settlers (like those on the plain of Thessaly) were certainly not blind. 

Sympathy with the modern landscape certainly quickens the understanding 
of its forerunners, yet we must take care that imagination is bridled as well as 
spurred, and we cannot regard the terrain, by itself, as all-powerful. Admittedly, 
the guiding-reins of topography have Iain heavy on the past history of this 
region, but, on the other hand, it has also provided the setting for a succession 
of man-made landscapes of strongly differing kinds. In the Neolithic, Roman 
and early Medieval periods, the Tavolierc thrice radically changed in appear¬ 
ance, when life was active and relatively prosperous; and each of the character¬ 
istic landscapes thus created can be traced and re-constructed with the help of 
the air photographs. True, the region has usually relapsed, and in spite of its 
distinctive character it has never had its major painter or poet. Yet in the 
13th century it pleased Emperor Frederick If,—the greatest European ruler 
of the time,—sufficiently to make it a favourite centre for his brilliant court. 
Had his dynasty survived, the Tavolicre might well have become famous. But 
as events have turned out it is only a vaguely-known backwater even to most 
lialians, a transit route for hurried sportsmen, tourists and pilgrims. 

Why should the Foggia Plain (it may be asked) prove so revealing? The 
explanation is simplicity itself, and points the way to potentialities in comparable 
areas in other parts of the world. The mean annual rainfall at Foggia is a mere 
186 inches (falling to -6 inch for July), or only very little more than Tunis which 
has 16 6 inches a year; Rome, by comparison, has twice as much, 35-5 inches. 
Over the rolling expanse of this miniature steppe the covering of soil is often 
thin above the rock which in texture resembles a soft limestone;—in summer 
its parched earth calls to mind the classical reputation of siticutosa Apulia. 1 
Moreover, the modern landscape is monopolised by immense stretches of arable 
land, without a hedge in sight. Such conditions of aridity, soil, and cultivation 
combine to produce crop-markings of unsurpassed clarity above ancient ditches 
and all those Features of the Juried landscapes’ which can promote or retard 
growth above them, for reasons already explained (p. 11 seq.). There are, also, 
numerous reactions in height and growth on the part of wild flowering plants 
on stubble and pasture, and the course of ancient ditches may sometimes be 
delineated as brilliant lines of colour. These 'weed marks’ were an important 
factor in aerial discovery. 


elk deirtcurc tin desert oil Pon n'aper^oit pas Ur seul it re vivam. Le sol f[| ell d'une tfrarjd-- fcrliJiu 1, -| L i* t 
enculiure, elk pourrail *rc le KCenier dr 1’Italic enliire, ou bid devenir faciWnt'un verger de vicoes 
« darbr« fruity'. In its pwt-medieval Iona, Paste ration on the Tavolicre was an extr^ne ^dcvil 
exasperation of one aspect of the economy of the plain which had existed since Classical times (and no doubt 
earlier still). We should not allow this late development to obscure the ancient imparlance of cultivation 
in this area, as some authorities have done. We can now show that its soil had been turned to good advantage 
in the Roman and early Medieval periods [cp, my outline of this new evidence in Aatigmiy, June t W ) 

Com, vines, and olives (the ‘iruruda netting, so to speak, nf Mediterranean cultivation) arc now being 
restored successfully to the Tavolicre, as LetlOrmanl acutely foretold. 

1 See Horace, EpotUt, III, ifc, 
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Techniques used in Apulia in 1945 

The concern of this Chapter is with the first steps in the air archaeology of 
an un-tried region. There is no prescription for universal use, but the following 
policy for an area of c. 60X30 miles proved very effective. Beginning with visual 
reconnaissances we flew at about 3,000 feet, forming a crew of three (pilot, 
cameraman, and observer). When Williams-Hunt and I had familiarised 
ourselves with the various types of buried sites to be found, we began oblique 
photography, using a hand-held air camera of 8-inch focal length at a height 
of 1,000 feet from a Fairchild high-wing monoplane. For the vertical photo¬ 
graphy, air cameras of 120-inch focal length were used from a height of 10,000 
feet, giving a photographic scale of i : 6,000 (about to inches to 1 mile). 1 This 
scale gave excellent results, both for a detailed study of markings and, later, as 
a key to excavation. The cameras were operated automatically, and were 
mounted ‘split’, taking a continuous scries of photos in tw r o parallel strips, to 
give maximum coverage and overlap for stereoscopic examination. Such is the 
normal method now used in most countries for routine aerial mapping. In 
Apulia wc found that, archaeologically, this vertical survey was of crucial 
importance, filling the gaps between the widely scattered points covered by the 
obliques,—thus adding almost ten times as many more sites,—and co-ordinating 
patterns of markings which were of great extent. Finally, when the overall 
picture of the region was established, we completed our reconnaissance with 
further obliques of the most promising sites. For oblique and vertical views are 
complementary, much as sections and plans are in excavation. 

Taking a retrospective glance at our 1945 reconnaissances, suddenly rewarded 
by an unparalleled display of buried sites, extensive, complex and novel, I feel 
no hesitation in owning that at the start their identities were only to be guessed 
at, until partly reasoned out by photo interpretation. When we began, the 
archaeology of the Tavoliere was little known, and air photographs of com¬ 
parable sites in Italy did not exist. But we made a particular point of observing 
and recording markings of all kinds impartially, and their nature became 
clearer after further detailed study of the photographs which was begun later 
in 1945 while I was a member of the Sub-Commission for Monuments, Fine 
Arcs and Archives of the Allied Commission for Italy.* 

First, the positions of hundreds of new sites had to be transferred from the 

* In passing it may be noted that some of (he archaeological crop-siies were so dear that I hey could be 
recorded from a height of 5 miles. Photos of about 1 ; 10,000 wale gave tolerable pictures of such markings; 
at 1 ; 16,000 they were still visible, but too small for detailed interpretation [except the largest, sites). 

» It is a pleasure to acknowledge the many kindnesses received from Italian archaeologists at that time, 
and particularly from Professor P. Barocelli, at that time Director of the Museo Preistorico-Etnogfafteo in 
Rome, Who gave me valuable facilities for studying Italian prehistoric material in J&45, Thus was re¬ 
established an old link between British and Italian prehtstgrians in Apulia; for, just forty yean before, 
another Oxford archaeologist, T. E. Pcet, on his fiwt field-research, was devoting himself to the study of 
the Apulian Neolithic at Mat era, with his friend Ridola—, a study culminating in hi* famous volume on 
Tht Stone and Bronze Ages in lloh, Oxford, 1909. 
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photographs to maps. The lines of some of the crop-markings intermingled in 
labyrinthine detail like a tangled skein of wool, while others ran across country 
For a considerable distance; consequently, the work of transference was often 
very laborious. Further, it was physically impossible to find space on maps to 
record all the crowded crop-markings of the smaller archaeological features, 
even on maps of the largest existing scale (i : 35,000; just under at inches to 
the mile). The photographs, bv contrast, had scales several times larger (ranging 
from i: 6000 to 1:12,000); and, frequently, the only method of planning the sites in 
detail was to take special tracings direct from the photographs. ‘Koda trace’, 
a truly transparent material, was found to be best for this. Another difficulty, 
and one that imposed many unwelcome delays, was that the then-existing 
1 : 25,000 maps were no longer accurate. Big land-reforms by the State in the 
last twenty or thirty years have changed most of the Tavoliere from pasture 
to cultivation. In every pari, old trackways and boundaries have disappeared 
and have been replaced by immense featureless fields, often making it very 
troublesome to relate the photographic data to the existing maps. The British 
1 : 50,000 G.S.G.S. maps were useful, but we required a larger scale. 

The bulk of the photographs were verticals and all of these were examined 
stereoscopically, and each of them very many times. Every one of the bigger 
settlements received a total of several hours of Intensive photographic study 
during the course of the ‘first phase’, but this stereoscopic examination was the 
most important single operation in the whole work at that stage (cp. p. 59). 
While it was in progress, ‘comparative cover 1 was always studied, in order to 
note any significant additions or alterations to the appearance of a site at other 
times of the year or under different conditions of cultivation. Again and again 
such comparisons proved of the greatest value for the correct understanding of 
important but poorly-defined crop-markings. Next, a settlement would be 
measured (in the manner already explained on p. 58), to find not only its 
maximum overall dimensions in terms of hundreds of yards, but also the size of 
the smallest features:—for example, even the crop-mark width of ditches as 
small as 4 feet across! After this, the chief characteristics of the site-plan w ould 
be compared with those of its nearest neighbours. The problems of particular 
features would then have to be considered (e.g. why the entrance to a village 
pointed in this or that direction);—and the environmental setting, as a whole, 
would be re-examined through the stereoscope, with the primary emphasis on 
topography rather than archaeology. Obviously one could not go from England 
to Apulia to setde each doubtful point, but prolonged practice in stereoscopic 
work combined with a lively recollection of the terrain enabled one to visualise 
the ‘lie of the land’ or the gradient of a slope almost as dearly as if plodding 
over the ground on foot. Stereoscopic work of this kind should form an obligatory 
part of the training of every archaeological student. 

Implicit in such work is the essential requirement of complete familiarity 
with the appearance of all the ordinary, as distinct from the archaeological, 


RECONSTRUCTING A PREHISTORIC LANDSCAPE! THE FIRST PHASE 93 

features of the landscape,—in order that the former can be recognised at 
a glance and fully understood, while the latter are sifted from them. The first 
precept in the interpretation of ancient landscapes must be;—Study the living 
landscape in its smallest particulars and see how it works . Nowhere is tills more 
necessary than in new' areas ‘opened up’ archacologically for the first time by 
air photography. 

There followed an interval while the discoveries were reviewed in the light 
of data from archaeology, history, geography and geology'. The next step was 
axiomatic: to test the evidence and preliminary conclusions by systematic field¬ 
work and trial-excavation. This stage was reached in 1949-50, and formed 
the first systematic programme of archaeological investigation based on data 
supplied exclusively by air photograplis ever to be conducted in Italy, as well as 
the first British excavations there for a number of years. All this was only made 
possible by the most helpful attitude of the Italian authorities; and the cam¬ 
paigns were prepared and executed under the aegis of the Apulia Committee 
of the Society of Antiquaries, with the aid of Sir Mortimer Wheeler as its 
Chairman,—a continual source of inspiration and guidance. To this sustained 
and indispensable support was added that or the Pitt Rivers Museum in Oxford, 
and the British School at Rome, while generous grants were made by the Society 
of Antiquaries, theBri tish Academy, the Craven Committee at Oxford, the Trustees 
of the Levcrhulme Fund, and others. Although their substantial help and 
encouragement will be chronicled in the substantive Report on the expeditions, 
I cannot refrain from taking this additional opportunity of expressing the 
gratitude that is due. 

The extensive finds, the results of the test excavations, and the detailed 
analysis of the mass of crop-markings examined on the ground, belong as of 
right to the forthcoming definitive report, and would in any case lie outside the 
field of this chapter which is concerned with the manner of the original discovery. 
However, Interim Reports 1 on the first season’s work arc available, to add 
confirmatory detail to this brief outline of some of the initial problems of the air 
photographic evidence in the pre-excavation phase. 

Vegetation Markings and Measurements Considered 

Considered as a whole, the entire group of settlements appeared remarkably 
homogeneous. This impression became very strong when one had examined 
their plans individually and collectively, and then compared the details of 
lay-out and siting. 

Examination of the air photographs showed at once that most of the sites lay 
on level ground in positions of little or no defensive strength, and often some 
distance away from water (and usually only small and variable streams at 

* ‘The Apulia Expedition: an Interim Report’, Anli^rnty, June 1950, pp, 84,-95; and The Ttnus, 28 Augmi 
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the present time). Towards the back of the plain, however, many settlements 
were placed close to the edges of the numerous low escarpments and spurs; but 
only in some of these was the line of the escarpment embodied in the plan 
defensively as one of the sides of the settlement. Occasionally the plain is diver¬ 
sified, even where flattest, by some slight hillock or undulation, and such 
differences of a few feet were unerringly picked out by Neolithic settlers. 

Similar positions were also sought out by medieval and modern farmers in 
order to raise their dwellings a little out of the malarial air, and so it is not 
uncommon to see (on the photographs) an old farmhouse neatly surrounded by 
the crop-marks of the ditches enclosing a Neolithic settlement on the same spot. 

Examination of the photographs made it clear that the plans of these settle¬ 
ments were all of cognate kind, and that no other class of site existed with 
which they could be confused. Such sites could be seen, too, on operational 
air photographs taken in 1943 which were studied with care, thus confirming 
that the crop-markings in 1945 were not in any way an exceptional occurrence. 
Every site was enclosed by from i to 8 ditches,—’habitually variations on a 
roughly circular outline. Some of the smaller and most of the larger sites had 
their ditches placed concentrically, and in almost every case the planning had 
been symmetrically carried out. The stereoscopic examination of the photo¬ 
graphs showed that no trace of any surface earthworks, of bank or ditch , survived above 
ground which could have led to their discovery in the absence of the aerial 
survey. 

The larger sites, big enough to be thought of as ‘villages’, were enclosed by 
multiple 1 ditches, usually placed fairly close together, and revealed as usual 
by vegetation-marks (e.g. Plate 28). Their plans are notable for symmetry, 
all the more remarkable in sites of such considerable size. Sites of smaller size 
and simpler form, which may have been based on the single family group as 
a unit, are normally enclosed by a single ditch, or by two spaced some way 
apart. But in all outward essentials, to judge from the photographs, they arc 
only lesser versions of the ‘village’ type. There are many sites of intermediate 
size, and those lying on the edges of low escarpments have all the characteristics 
of those on the plain, except an occasional minor adaptation of the plan to the 
position. Many tons of earth and rock must have been dug out to construct 
the ditches of even the smallest. 

The photographs alone, however, could not define the status of these sites. 
We had to remember, for example, our own large Neolithic camps in England 
whose concentric ditches must have required much labour to dig; but it is 
thought, nevertheless, that these English sites were occupied seasonally, when 
pastorabsts assembled their herds, probably in autumn.® On the other hand 

* Positions of natural strength on the Tavolierc proper are very Tew. Multiple ditches would be needed 
to create them. If reinforced with a palisade and/or bank they would have given protection against sudden 
raids, especially attempts to carry off stock. In common with other Neolithic communities those of Apulia 
have always appeared un-warlike, iT absence of specialised weapons is a criterion. 

* See Professor Piggott’s discussion of the evidence in Ntolithk CvUurts of tht British hits, 17 seq. 
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[here arc true Neolithic village sites in other parts of Europe. 1 mention such 
uncertainties in order to emphasise again the essential dependence of some aspects 
of air photograph interpretation on proofs from excavation. True, the impression 
conveyed by the preliminary study of these Apulian sites was that the larger 
ones could be provisionally termed 'villages*, but naturally the smaller were 
more difficult to classify. The situation was a good example of the doubts and 
reservations which only excavation could dispel. 

However, questions and hypotheses could reasonably be posed. Were the 
smaller sites equivalent to some kind of primitive ‘homestead*, or simply for 
brief seasonal occupation? In either case some variation in the sizes of such sites 
might be expected. As a working hypothesis for the first phase of study we 
decided to call some of them ‘homesteads* tentatively. Other questions followed 
from this. Did settlements which corresponded to the homestead of a family 
unit and to a ‘village 1 group co-exist in Neolithic Apulia? Were the latter just 
an amplification of the basic plan of the former, to accommodate a larger 
number of inhabitants? Or were they a later development, evolved from the 
smaller type? 

These are problems to which photographic interpretation by itself provides 
no conclusive answer, and they can be considered more effectively in the 
definitive report on the 1949-50 excavations. However, as I pointed out 1 in 
1946, my initial ground-examination in 1945 of one or two of the sites at least 
made possible the preliminary statement that the pottery found seemed to show 
that both large and small co-existed, whatever their precise social status. 

But we must now move from these general considerations to look at the sites 
in greater detail. Individual variation in the exact shape of the area enclosed 
was evidently permissible by custom and possible in practice. Nevertheless 
there were three or four types of settlement-plan for small and large sites which 
recur fairly frequently (see p. 99 below), and so, dearly, there were accepted 
tribal norms. 

The entrance to the smaller settlements across the surrounding ditches docs 
not appear to have been elaborate, as far as the photographs show. A small 
outward bulge protruding from the line of the ditch, which is a noticeable 
feature common to many of the smaller and intermediate sites, may indicate 
a simple though specialised provision Tor an entrance. The same feature 
was noted in the similar Neolithic sites 1 of Murgia Timonc and Tirlccchia, 
excavated in south Apulia by Dr. Ridola, who interpreted it as an entrance. 
But entrances of more obvious forms are also to be seen on the photographs, 
particularly at the larger sites which have their multiple ditches set close 
together. These entrances are ofinturned form. A narrow gap is left uncxcavatcd 
in the line of the ditch, both arms of which turn abruptly inwards for some 
distance to form a narrow funnel-shaped approachj and the same method may 

1 Aniiquily, December 1948* p + 197, 

3 Ftir 5 ilc plans, ser Buttctino tH Patctiwlogia Mkid, XLI V, I924, 12 I f and lav. V-VL 
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be used, too, in passing through each of the several interior ditches. This would 
be a reasonable arrangement For defence, and particularly For driving large 
herds in and out of the settlement. 

A new addition to Italian archaeology was the discovery of the numerous, 
smaller, ditched enclosures inside settlements of this type. These enclosures, 
revealed by vegetation marks of the usual kinds, were circular, pcnannular or 
semi-circular in shape. At the start we experimentally called them ‘hut-enclosure 
ditches’, but my later preference has been for the more non-committal term 
‘compounds’, probably serving for animals as well as men. The ‘compounds’ 
inside the ‘villages’ do not differ from those in smaller sites, except in being more 
numerous. It is extremely rare to find these ‘compounds’ lying outside an 
enclosed site, and there are only two or three possible examples of groups of 
‘compounds’ which seem to lack an enclosure ditch round them. In size the 
‘compound’ can normally range from c. 40 to 150 feet in diameter, including the 
width of its ditches, which themselves produce a vegetation-mark from 4 to 
10 feet wide along their course, as calculations from vertical photographs show. 
Some few are seen to have wider markings, but these most probably represent 
re-cut ditches. As I have earlier reported, 1 such measurements proved very 
exact when checked by test trenches excavated at Vignate Fraccacreta in 1945. 
It is of interest to note that the air photographs showed that the ‘compounds’ 
inside any one site always have their openings orientated in the same direction. 
But any planning which existed originally was not of the forma] sort in regular 
rows. 

From the photographic evidence it is certainly clear that the Apulian ‘com¬ 
pounds’ are proprietary, not defensive. 1 In a few-, the entrance is narrow 
but in many cases the ditch only follows two-thirds of the circumference of a 
circle, and sometimes even less. It must be emphasised that those with wide 
openings occur in far greater numbers than would be likely if they were only 
to be classed as unfinished. It is, of course, always possible that some might 
have been rounded off w-ith a portable barrier of hurdles, etc., which has left 
no certain visible trace. The diameter of the ‘compound’ is too great for its 
ditch to have played a structural part in any dwelling. No definite traces have 
been identified on the photographs of post-holes, nor of the floors of huts 
like those found by Ridola and Rcllini in similar settlements in south Apulia. 
The absence of definite signs of the latter is more surprising than that of the 
former, which would probably be too small to cause a crop-mark. These and 
other matters, as for example the significance of the great variation in size of 
‘compounds’, are problems which only excavation can answer, and it is wisest 
meanwhile to suspend judgment on the function of these enclosures. They 
would certainly seem to be the key to an understanding of the socio-economic 

1 Antiquity, December 1946* p. 195. 

1 Neither Ridola n pr RdLini ever mention the exigente of \rtrrtpQundi' within their ditched settlements, 
and it setnm that I lacking the assistance given by atr photographs) they tailed to find them. 
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life of the Settlements. In a large 'village 1 , for instance, one hundred or even more 
can be identified, while some of the smaller sites scarcely show any. Here and 
there, local conditions for crop-marking were perfect, and it is of particular 
importance that we know that at certain sites we can sec the precise total of all 
the ‘compounds’ that ever existed within. Even so, the air photographs cannot 
tell us their exact purpose, although indicating the possibilities,—a good instance 
of the limitations of this form of evidence prior to excavation. 

The evidence for dating these sites, obtained from quantities of stratified 
potsherds excavated in 1949 1 and in 1950, is fully dealt with in the official 
Report which I have mentioned, and any discussion of this material here would 
be premature and undesirable. But I should, once again, give a reminiscent 
glance at one firm piece of supporting evidence for date which existed from the 
very first days, small in itself but helpful in the initial phase of interpretation. 
It was supplied by the test-trenches 1 which Williams-Hunt and I excavated 
in June 1945 across the ditch of a ‘compound’, inside a large and representative 
village site, shortly after we had taken our first photographs. The work was 
efficiently and enthusiastically carried out by men of our Unit as an aspect 
of its scheme of Army Education, and, at the least, we were able to gain some 
confirmatory facts to guide future work before the tide of war again separated 
us. 

There was no more than 1 foot of soil above the natural rock. This rock w as 
a calcareous crust 3 feet deep, below’ which lay bedded yellow sands. It is not 
surprising that under such conditions of surface geology, magnificent crop- 
marks result in dry weather. The ditch round this ‘compound’ was square-cut 
in section measuring 7 feet wide at the top and 5 feet in depth, dug through 
the rock and into the sand. Our sections through the ditch contained at all 
levels a large quantity of a distinctive brown or black burnished pottery, 
undccoratcd but of great technical excellence, together with equally typically 
sherds of a buff-coloured w r arc of the finest texture, painted in tomato-red with 
broad bands (in the style termed foset larghe). These types of pottery, although 
so different in appearance, were undoubtedly contemporaneous. Both are 
characteristic of the Apulian Neolithic cultural sequence, falling within its 
middle period, i.c. Phase II as classified by Stevenson 3 in his analysis of the 
pottery types. These differentiate three chief successive phases within the period. 
The pottery from this 1945 test-trench, at Vignate Fraccacreta (4 miles S.E. of 
San Severn}, w as given to the Pitt Rivers Museum at Oxford in 1946. Sea-shdis, 
too, were found among the potsherds, although the site was 25 miles inland. 
These shells came from the broad sandy beach which stretches for 35 miles 

1 ‘The Apulia Expedition: an Interim Reparr* Antiquity, Jtme 1950, 

■ As earlier recorded in Antiquity, June 1949, 6*. 

* R. 8. K. Stevenson, in Pmx&tgt qf the Prthittoric Society, 1947, 85-100; wiLh a valuable bibliography. 
He emphasised that the paucity of metal finds so far males a ‘Neolithic 1 classification applicable to all three 
pottery phases, but that the term Chulrolithic 1 (Ila!., ‘ Enrolitico*, covering the transition to the early 
Bron&c Age) cart be applied to the last. 


98 


ancient landscapes 


between Manfrcdonia and Barictta, and (in its present form) provides an easy 
landfall. Military trenching had also unearthed Neolithic pottery from a settle¬ 
ment of the smaller kind. No sherds of any other period were found and en¬ 
couraged by this we decided to extend our photography to all such sites. 
Naturally, the evidence from such limited soundings could not be pressed far, 
but it gave an added incentive to plan for future systematic field work. 

During the following year, as the ‘first phase’ of study proceeded, parallels 
from south Apulia and south-east Sicily began gradually to define an archaeo¬ 
logical context for the new sites, with the facts pointing to a Neolithic setting. 
And when all the photographs had been thoroughly examined the impression 
grew irresistible that the period during which such sites were constructed was 
a long one, in ail probability amounting to several centuries. There were many 
indications to support this latter point: for example, (a) occasional traces of 
the crop-marks of one settlement over another, (A) the very close proximity 
of sites of almost identical plan (presumably successive), (e) their distribution, 
so evenly and thickly spread all across the plain. A few of them showed internal 
changes of plan, by alterations made in the course followed by their enclosure 
ditches, though the same basic form of circular or oval plan was always main¬ 
tained. 

The most southerly of the newly discovered crop-mark settlements on the 
Foggia Plain lies near Cannae, on rising ground across the R. Ofanto which 
bounds the southern edge of the Tavoliere. This site thus forms a link with the 
small but similar group already known round Matera, on the Murge (the bare 
stony downs which form a pendant to the Tavoliere), Professor Drago (then 
Soprintcndcnte alle Antkhita for Apulia) informed me in 1946 that he had also 
seen a similar site near Vernole in the province of Lecce, still further south. 
It seems that we may probably infer a distribution of such ditch-enclosed 
Neolithic settlements throughout S.E. Italy, extending at least from the 
R. Fortore (the northern border of the Foggia Plain) southwards to the heel 
of the Peninsula. Unfortunately for the completeness of the pattern of distribu¬ 
tion, it was not possible to arrange for air photography of the com-bcaring land 
on the Murge until the first fortnight of July 1945, by which time the harvest 
had been gathered for some weeks and the results were therefore negative, 
although doubdess only for the season. Regrettably, the broad coastal belt 
of continuous vineyards and olive groves south of the R. Ofanto (at which point 
the whole modern countryside changes its character) virtually eliminates the 
possibility of crop-marks. The great mountain promontory of the Gargano 
also yielded no trace of them. 

Taken as a whole, the solid bloc of ditch-enclosed settlements on the Tavoliere 1 

L Childe reporta a similar density among the sices of the Neolithic-Ghakolithic Tripolye cultures of ihe 
Ukraine. Occupation for at least two generations tw indicated. But the sites never existed long enough 
to form < tell K mounds, and the practice of Shifting cultivation* due to soil exhaustion is the usual explanation 
of this tDrtita 0/ Eur&ptan Civdimiion, 1950 cd + * i-jo)> There is no proof* as yet, of the existence of jhifiin^ 
cultivation 1 in Apulia, 
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is an unparalleled and most noteworthy feature in the distribution maps of 
prehistoric settlement in the Italian peninsula, which, as a consequence, have 
a one-sided appearance to say the least. Indeed these air photographs of the 
Tavoliere have identified a greater number of sites in this limited oval area 
ofrf, 55x30 miles than the total of those recorded on the map of Neolithic sites 
in Italy, Sicily, and Sardinia prepared by Professor Patron!.* He indicated about 
170 sites which had produced finds and not all of these, by any means, were 
associated with any clearly defined type of settlement. From the Tavoliere 
itself, only a small quantity of scattered finds were in existence prior to the air 
survey. 


Specimen Sites 

Let us now examine the ‘primary sources’ in more detail. I have selected 
one or two examples of the newly found sites on the Foggia Plain, to illustrate 
what can, and what can not, be interpreted directly from the photographs. 
The work of the 1949-50 expeditions included excavations at similar settlements 
whose outlines were even more clearly visible. 

Plate 25 shows a typical site of the smaller kind, discovered and photographed 
by Williams-Hunt and myself during a flight on 25 May 1945. Vertical photo¬ 
graphs with a scale of 1 : 6,000 were taken a week later, to provide stereoscopic 
examination and a scale for measurements. The site, which is on level ground 
with no surface water in the vicinity, stands near the farm named on the map 
S. Fuoco d’Angelonc, 8 miles N.E. of Foggia. Eight miles further to the north 
the mountainous flank of the Gargano rears up abruptly from the floor of the 
plain and dominates the scene. Two large enclosures are visible, their ditches 
now levelled off but revealed by crop-markings above them. Calculations based 
on the scaled vertical photographs show that the outer oval enclosure measures 
r. 500x400 feet overall, and the inner circular one c. 260 feet across. A single, 
in turned, funnel-shaped entrance can be seen (at A), facing south away from 
the Gargano, and should be compared with other entrances of this type seen 
on Plates 26 and 28. Such entrances had not previously been found in Italy. 
It was placed towards one end of the outer enclosure, and this feature of the 
plan is repeated on many of the sites of this size on the Tavoliere. No obvious 
entrance to the inner enclosure can be seen. 

The plan corresponds to that of the two inner enclosures of the site near the 
farm of Fonteviva, only 4} miles to the north-east, of which I published an 
oblique air photograph in Antiquity several years ago. 2 The plan is also funda¬ 
mentally similar to that of the Neolithic ditch-enclosed site at Murgia Tim one, 3 

J Op. Palmed, La FrtUima, 1937. Even IT die known Neolithic sites in Italy are now double his fi spare, ai ia 
probably the situation on the Tavdiete remains quite exceptional by comparison. 

1 Antiquity, December 1946, Plate la facing p, 196. 

= Ridola in B+P.lt XLIV, 19*4, uw, VL 
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near Mater a, in which the inner enclosure had been withdrawn to the extreme 
end of the outer one. Our sites on the Tavoliere showed many small idiosyncratic 
variations on this arrangement. Whether it is correct, in such cases, to think 
of a ‘domestic’ inner enclosure, and an outer ‘farmyard 5 enclosure, cannot be 
determined from the photograplis, but only by excavation. 

A few other points may be noted. The crop-mark vvidth of the inner and the 
outer ditch, measured from the scaled photographs, ranges from 6 to to feet. 
If there had been any ditches of small ‘compounds’ inside this site, their crop- 
marks would certainly have appeared. As it is, there is only a possible segment 
of one in the outer enclosure, another (in the background) which seems to 
overlap both ditches, and one outside the site in the foreground. But it is obviously 
inadvisable to attempt to explain every minor individual peculiarity from the 
photographs alone. Plate 35 also provides an example of the markings from 
later periods which often complicate the prehistoric sites, although readily 
distinguishable from them. Thus we can also see (e.g. at B) the crop-marks of 
a buried cultivation-system, produced by the rows of parallel trenches which 
were dug into the rock subsoil to give extra depth of soil to the roots of vines. 
This method of planting vines has been extensively practised on the Tavoliere 
from Roman Republican times until now. It is of great interest that the vertical 
air photographs revealed large blocs of crop-marks of this kind in the vicinity, 
proving that large vineyards formerly spread over most of the area covered by 
Plate 25 and well beyond it, though today it is all under the plough. These 
vineyard-markings were associated with those of a buried trackway 1 bordered 
by a ditch on each side. The crop-markings of this trackway can be traced from 
the distant background to the foreground (C to D), The parallel furrows (e.g. at 
E) on the darker ploughed soil are entirely modern. 

Plate 26, another typical example of the smaller settlements, consists of a single 
circular enclosure ditch with traces of at least seven ‘compounds’ inside it. This 
was photographed during the same flight as the last, when crop-markings with 
interestingly contrasted tones, both light and dark, were very clear. As is so 
often found on the Tavoliere, the site adjoins an existing farm. A narrow in- 
turned entrance gap, with antennae ditches projecting within, can be seen (at F). 

After these descriptions, the major crop-mark features on Plate 27 should 
be easily apparent. The settlement is one of those in which we can identify the 
total number of ’compounds’. They were placed in a row,* with their backs 

1 Apparently connected with the great Apulian system of medieval droveways {iratturi) ihnt were used 
by millions of sheep in annual (randiumancc, Many iratlun and Field boundaries were swept away in a 
draSEaC repartition of the land under Fascism To settle tenant farmery in a lay-nut of regular blocks that 
superficially resembles Roman ccnEuriation. Many details of 19th and even 20th century maps have 
changed beyond recognition, and for some areas the air photograplu Themselves form the only accurate 
map of the living landscape. As a result of these radical change wc have to consider carefully the field 
archaeology and crop-marks even nf the i8ih and centuries. 

1 Some small black dqu among them may not be Ehc crop-markings of Neolithic storage pita, hoi of 
former tree-piis for an orchard belonging to [he farm. 
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to an entrance gap (C) in the double ditches* The entrance across the inner 
ditch narrows to r. 8 feet. This gap points towards the broad belt of coastal 
marsh and lagoon (E), the edge of which can be seen in the upper left-hand 
comer beyond the farm, of Posta Siniscalchi (at the centre of the photograph). 
The site adjoins Amendola railway station is miles S.W. of Man&cdonia, and 
stands on the edge oFa slight natural rise along which crop-markings extend (D), 
Its overall dimensions, with the double ditches included, are c. 290 x 200 yards. 
Only 200 yards away, although not covered by this Plate, arc the traces of yet 
another oval settlement of the same size and shape, also with two ditches. This 
distance seems too small to admit the explanation of ‘shifting cultivation’, in its 
normal sense. Such similarity of plan between neighbouring sites (e.g. along a 
well-placed escarpment) was observed a number of times during the inter¬ 
pretation of these photographs of the Tavoliere. 

The settlement surrounded by multiple ditches (Plate 28) on level ground 
near Massed a Fongo, 4 miles south of Foggia, is typical of many of the larger 
sites, all being roughly circular or oval. Its position has no natural strength, 
though one flank is covered by the marshy zone round S* Lorenzo in Pantano. 
The central portion of the site was not showing crop-marks when this photo¬ 
graph was taken on 19 May 1945, but the funnel-shaped intumed entrances 
(at F and G) through the first and second of the four ditches could be recorded 
photographically even at a height of over 3 miles. Inclusive of the ditches, the 
overall length of the site down its longer axis (calculated from the scaled vertical 
view) measured c. 480 yards, or more than a quarter of a mile. The inturned 
ditches of one entrance (at G) were c. 70 feet long at least, and the roadway 
through them c. 12 feet wide. The crop-mark of the ‘village’ ditches averaged 
12 feet across; there is a curious bulge at one corner of the innermost one (at H), 
The four ditches arc spaced symmetrically with the intervals between them 
more or less constant, the total distance over which they arc spread being c. 
70 yards overall* All round the site (e.g. at I) arc traces of Roman vine 
trenches, etc. 

Other large circular ‘villages’ were seen to have four ditches surrounding 
them, neatly sited in pairs close together, and one remarkable settlement on an 
escarpment had no less than eight! The plans of a group of selected examples, 
drawn at a uniform scale for purposes of comparison, will be found in one of my 
earlier articles in Antiquity (June 1949, figs. 1 and 2), and it may be helpful 
to contrast them with those illustrated here, which are sufficiently clear to have 
no need of diagrams. 

1 shall only make a passing reference to one other site, at Passo di Corvo 
8 miles N.E. of Foggia, which is too remarkable to be omitted altogether. It 
lies on level ground and some little distance from any stream. An oblique air 
photograph of this great ‘village’ site taken on a flight with Williams-Hunt, and 
a vertical for comparison, first appeared in Antiquity (December 1946), and have 
since been reproduced many times. As it was the scene of excavations in 1949-go 
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during the Apulia Reconnaissance its full description is reserved for that report, 
although interim details have appeared in Antiquity, June 1950. Suffice it to say, 
here, that the photographs by themselves provided a magnificent site plan even 
independently of excavation, revealing in detail a formidable settlement that 
wears the aspect of a tribal centre, measuring no less than 800x500 yards 
overall, with well over 100 ‘compounds* inside a great enclosure formed by 
several wide ditches;—the whole lying at one end of a larger outer 'corral 1 
demarcated by its own ditch. All this was expressed in crop-mark form. 

To complete this survey of the opening phase of the discovery it remains to 
mention briefly certain similar sites which proved useful for comparison. 

The plans of many of the smaller sites on the Tavoliere have, it was agreed 
from the first, a very close correspondence in form and dimensions with the 
handful of sites enclosed by rock-cut ditches on the limestone hills of the Murge, 
round Matcra 80 miles to the south-east of Foggia. Some of these were tested 
by excavation by Ridola 1 and others by Rellini, 1 and classified by them as 
‘Neolitico-Encolitico’, equivalent to Neolithic-Chalcolithic. Stevenson has 
suggested that these ditch-enclosed settlements first appeared in the second of 
the three phases into which he subdivided the Neolithic. Fieldwork had, up to 
now, located some 8 sites of this type on the Murge:—two at Tirlccchia, one each 
at Murgia Timone and Murgecchia, three at Serra d’Alto, and one lesser- 
known one at Ponte di Palomba (largely destroyed by the Matera-Lateraa 
road). Several other sites are known in the locality (at Tre Pond, Settcponti, 
etc.) which produced the same types of Neolithic pottery, but have not yet 
produced evidence of ditches. Stevenson mentions that a small unpublished 
Neolithic site on the sea-edge at Torre a Mare, near Bari, was certainly not 
ditched, but the existence of open unditched sites in any significant numbers 
remains problematical. 

Vegetation markings had, in fact, already been recognised. Thus on the 
Murge grass-marks indicated the ditches of Neolithic settlements in exactly the 
same way as on the Tavoliere. The two at Tirlecchia were first seen by a local 
archaeologist, Dr. Ridola, early in June 1916 from an overlooking slope. He 
commented that the contrast between the grass already dry and withered, and 
the big circular line of greener and more luxuriant grass (pit verde t piii rigogliosa), 
was very striking. The width of the marking was the same as that of the ditch 
when excavated. It was his observation of grass-marks which first showed the 
plans of the enclosures he found at Murgia Timone and Murgecchia. In all the 
sections cut through their ditches pottery was abundant, exclusively Neolithic 
from all the primary levels. But it is indeed probable that the existing plans 
of these famous sites could be improved in detail by air photography. 

' ,92 * 975,9 * 5i 851,9aB » ' 34 - 

* Mtigu digli StaL-i, 1935, p. 257 seq,; and Li Pitt Antic* Ceramic Dipinta in Italia , 1934. For other sites 
of thu period in southern Italy, »ee reference in P, LaiHwa Zimbom, L fid Antuhr Culture Agriale Burette 



j 2 =^ South Italy, Apulia, 8 miles north-easi of Foggia. An example nf one of the smaller 
sites of Neolithic ptau discovered from the air, A total of more than 300 have been found, some 
being very large. This example measures c. 170 yards overall and was enclosed by two ditches 
whose buried outlines are shown by crop-marks, ;A Imurncd cm ranee to the settlement. 

B Crop-marks in parallel lines, indicating the buried trenches of old vineyards. (C-D An old 
boned trackway, probably medieval, shown by a crop-mark above the ditch on each side. 
,11 Non-archaeological: ihc white lines arc the furrows of modern ploughing. See p. pg r 

Ph. Brmfford f May 1945, 





Jli. AfVUa. A low oblique photo of a Neolithic settlement found from the air near Fuggia. 
It is outlined by the circular crop-mark of its buried enclosure ditch, and by those of the 
circular 'compounds’ inside it. (F) The inturned entrance to the site. See p, 100. Ph. Bradford, 

May 1945. 







27- Apulia. A vertical view of ail oval *iir of Neolithic layout found from the air by crop-marks seen above its two 
buried ditches (e. U90 200 yards overall), with ‘compounds arranged in a line along one side. The settlement lies 

<m the edge l> of slightly rising ground, overlooking the coastal marshes M formerly a lagoon. (: The probable 
position of an entrance. The site adjoins Amcndolii Elation lower right-hand corner 12 miles south-west of 
Maufredonia. All other markings on the photo are caused by modern agriculture. See p. too. /Vu Bradford, Muy 194.5* 










Ai j li.ia. A vertical photo showing a large Neolithic village discovered Irom the airi crop-marks 
showed the four buried conceniric ditches surromiding it. The site k 4 miles south, of Foggia, and 
measures r, 4B0 yards overall. \ F, Ci Crop-marks show two in turned entrances. H A bulge at the 
romrrof the innermost ditch. 1 1 Crop-marks above the buried ditches oTRnman proper tv- boundaries 
and v mr-ticliches. See p r iql PL Bradford^ May 1945. 
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It is to Ridola’s credit that even by 1924 he was urging the need for the total 
excavation of one settlement, and he added 4 Who can say how' many surprises 
would arise from such a future methodical excavation?’ It is dme to re-emphasise 
the decisive importance of the systematic clearance of a really large part of a 
single site. We have seen in recent years an example of how this policy was 
applied to a large part of the Iron Age farm-enclosure at Little Woodbury in 
Wiltshire, and the way in which it advanced our understanding of the period 
by a bound. 

This is not the occasion to show' in detail all the features which the sites on 
the Murge and on the Tavoliere have in common. Nor can I embark here on 
any discussion of the origins of these Apulian settlers, or of the overseas parallels 
w ith their settlements, which are to be considered fully in the light of the material 
obtained by the excavations in 1949 and 1950. The comparison with the ditch- 
enclosed Neolithic settlements along the east coast of Sicily is the first to suggest 
itself and we can see from Qrsi’s descriptions 1 that they are like ours in very 
many respects. No less real are certain affinities with sites in Greece and its 
adjoining islands, But, in order to pursue these matters further, one ought 
naturally to consider the full weight of the evidence from material finds,—a 
welcome course but outside tbe stated purpose of this chapter. Once excavation 
has opened the 'second phase’ of study one should compare cultures with 
cultures, not merely the geometrical outlines of their settlements. The objective 
is not the endless examination of crop-markings, but to fit these Apulian com¬ 
munities well and truly into the international background of the European 
Neolithic, with its regional variations on a common economic theme of simple 
husbandry. 


Limitations of Photographic Evidence: 

The Problems Assigned to Excavation 

And now let us finally draw together certain threads in the argument, so 
that they shall not be masked by descriptive detail. 

Excavation must always be the acknowledged arbiter in the study of the 
social and economic basis of such prehistoric communities as those in Apulia, 
but certain preliminary conclusions from the photographs can be suggested 
with reason. Before us are the pictorial plans of over 200 new sites, now available 
for study in a well-defined area of about the same size as the county of Wiltshire, 
The individual examples, though evidently spread over a fairly lengthy period, 
maintain a general uniformity in lay-out, and have a Neolithic-Chalcolithic 
context. In these unique circumstances there are unusual opportunities for 

1 Especially in hU report on the diich-enclosed settlement at Megan Hyblaea, north of Syracuse (Mami- 
mrnfi AnJichi XXVI 1 * 1921). For the nearby one at StcntincNo (on the very edge of the wra, and partly 
eroded by it) sec Orsi, Bull. PaltVwl. ltal- w vol, tG. 1890* 177* and vol. 36, 191i, 6G Compare alio the 
comments by Bernabd Brea, 'The Prehistoric Culture Sequence in Sicily 1 , Institute Amhatofoiyt, Lpndm 
Unkmily, $th Annual Report? 1950, p. ij. 
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achieving, by intensive excavations in several successive seasons, a true under¬ 
standing not of the life-history of one settlement alone but of the economy and 
society of an entire region in prehistory. The Tavolicre could be to archaeology 
what a compact tribal reseit'e is to anthropological study. For this bloc of settle¬ 
ments most certainly appears broadly homogeneous, with its sites forming as 
distinct a class in their regional context as do Iron Age hill-forts in England. 
However, to illustrate this chapter I have purposely chosen examples to show 
variety (as far as it exists) rather than uniformity. On the photographic evidence 
alone we can as yet say nothing positive about any evolution in scldement 
lay-out, in step with the phases in the Neolithic cultures of south Italy which 
are demonstrated by changing pottery styles. 

It is inevitable that such discoveries should provoke many difficult questions, 
and this is no bad thing. At Least, there is no lack of sites to provide replies. 
Among the problems that crowd into the mind, but are only to be resolved by 
excavation, the most pressing concern the social structure of the settlements 
in terms of man and beast and dwellings next come those of closer chronology, 
the origin of the settlers, and the fate of these Apulian communities in subsequent 
prehistory in the obscure transition to the full Bronze Aged Among other points 
at issue we need to know how the proportions of pastoral ism 2 and 'garden 
cultivation 1 were balanced in the ‘mixed’ economy attributed to Neolithic 
Apulia; and also what promptings of defence (from slingstone-warfare or 
cattle-raiding?) induced them to draw up their lines of close-set ditches. A 
puzzling question, too, is the adequacy of the supply or storage of water, AH 
these and other problems are much in mind, but here we arc concerned specific¬ 
ally with the photographic evidence. 

Flying across this great plain in early summer, with the pale greens and buffs 
below already bleached with sunlight and whitened with dust, it was with 
a feeling of admiration that I saw settlement after settlement appear for the 
first time in bold, clear, hard linesj—a memorial of methodical, sturdy and 


I mentioned, in one of my first accounts, I have not been able to identify, from the air, any distinctive 
das» of me assignable to ihe Bronze or Iron Age in Apulia, There is no evidence from the ditch-enclosed 
sites on the Murge, to the south, that their occupation was effectively continued into the Bronze Age. 
Personalty, 1 think that there was a real break here. The arrival of the ‘Apcnnine Culture* which initiates 
the true Bronze Age m Apulia, ‘mu.it have amounted in the first instance to an invasion 1 as Stevenson 
abaeTYe, 


Since the above note was written further proof has appeared- Excavation in 1955 by Prof, PualLii at 
Coppa Xevigaia, on the coast of the Tavoliere, revealed a sterile layer bcLween the Neolithic strata and 
those of the succeeding ‘Apennine Culture 1 . 

» If the climate was no drier than that of the present day, and if pastoralism occupied a prominent 
place in the local Neolithic Economy, the growth of winter grass on the Tavoliere would have hern adequate 
ami even a principal attraction 10 settlers. But the movement of herds to mountain pasture might have 
been necessary us summer: iff, the origin of that practice of transitumanre for which the region has been 
famous up to the present day. This would be an important point to establish; but climatic data for pre¬ 
historic Apulia are so rar negligible, and there has not been sufficient systematic study of the bon« of 
domesticated animals from early sites, There is nothing incompatible between the practice of transhumanre 
and the existence at permanent seiilcments on the Tavoliere, 
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ingenious peasants whose labours prepared the way for the evolution of cities 
and nations. Here were orderly revolutionaries on the grand scale, laying a firm 
foundation of settled community life more than -2,000 years before Imperial 
Rome. It is unthinkable that the formation of the peasant character of this 
whole region of South Italy was not to some degree affected, far into later 
periods, by these centuries of earliest farming. 


Neolithic Seafaring 

One matter affecting this landscape remains to be noticed. I have mentioned 
the simple form of ‘mixed economy’ (plant and animal husbandry) by which 
the Neolithic communities of Apulia are thought to have obtained their ‘daily 
bread’ (or perhaps ‘daily milk’ was of more importance). We have heard so 
much, and rightly, of food-producing as the germ and foundation of the 
‘Neolithic Revolution’ that we may come to think of this vital phase as almost 
exclusively in the hands ofland lubbers, especially when we picture the plodding 
advance of ‘shifting cultivation’ across Central Europe. But in the Mediter¬ 
ranean (and elsewhere) we must not omit the sea from our calculations. The air 
photographs show a whole string of ditch-enclosed settlements along the sea¬ 
board edge or the Tavoliere on the Gulf of ManFrcdonia. At the least it would 
indeed be surprising if these were not engaged in fishing or if Taranto’s famous 
-ZUppa di pesce did not have its Neolithic prototype. What were the Neolithic 
settlers on the island of Capri if not largely fishermen? Fishing must have 
provided the first training for sea-faring ventures. Consider other coastlines: to 
stand on the site of the famous Neolithic village at Stentinello on the beach 
north of Syracuse, with the waves lapping its sides, is to appreciate the full force 
of its purely maritime position,—a reality that does not reach one through most 
hooks. Or again, to row and sail from the snug coves at the foot of the Neolithic 
settlement on Lipari among the islands off the Sicilian shore, is to experience 
the unity of sea and land in life’s daily round. In such a setting, cautious sea¬ 
faring in Neolithic times is seen to be natural and inevitable. In Apulia, it 
follows logically that the discovery of so many new sites ashore has made it 
necessary to turn an enquiring eye to sea also. I suspect that, if we look for 
evidence, wc may find that some of the inhabitants spent much of their time 
‘messing about in boats’. 

Such reflections are a reminder that an issue of real consequence is involved. 
The importance of Bronze Age trade and sea-roving in the Mediterranean 
emerges more clearly with every year’s work. But an earlier stage will often 
exhibit signs of traits proper to the next period. It would now seem that we 
ought to lay additional emphasis on sea-going among the Neolithic cultures 
of this region. We can people our landscapes of coastal plains and islands with 
industrious Neolithic peasants, but what of the seascape? The latter has received 
less attention, for evidence of its rdle has only recently begun to take shape. 
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In writing of the eastern and central Mediterranean 1 have in mind not so 
much Neolithic trade (in which obsidian seems the only certain object of 
long-distance exchange) as the transmission of cultures and actual migration 
in this exuberant period. Arc ideologically the details are still dim, but at least 
we shall have lowered the back-cloth to our prehistoric scene on land. Any 
discussion of ancient sea-faring hinges, of course, not only on existing knowledge 
of the extent and whereabouts of archaeological cultures but also (and almost 
as important) on a practical experience of boat building and handling, 1 * and of 
winds and weather afloat. 1 

The evidence on prehistoric navigation in N,W. Europe has been reviewed in 
detail by Professor J. G, D, Clark, who wrote ‘It is impossible not to be impressed 
by the ease with which stone axe blades were distributed by Neolithic traders 
from Ireland to Britain, or from England to the Isle of Man or the Channel 
Islands*. 3 In this period, in almost all parts of the Mediterranean there was 
good limber in quantity for boat-building; Cyprus and Crete, for example, were 
thickly wooded. But the physical conditions in this region are not usually well 
suited to preserving the remains of prehistoric wooden vessels (although the 
stagnant lagoons on the Apulian coast might prove the exception). 

In the dawn of the early Bronze Age in the Aegean, representational art 
(notably in the Early Cycladic culture) fortunately allows us to receive crude 
but effective pictures of primitive ships,* ‘propelled by oars but not demonstrably 
by sail 1 , 4 They are shown as rowing-galleys with a tall shaped prow, which 
would help to lessen the shock to the hull in beach-landings. But the generally 
geometric and non~representational basis of Neolithic ornament makes no 
contribution, except an artificial gap of ‘negative evidence 1 that is sufficiently 

1 As the writing? ofjams Hornell in particular have shown ns. 

1 On these conditions, see especially Sir J. L. Myra, Gtcgraphical History m Grok Lindt, 1953. ai In many 
ways Aegean and indeed all Mediterranean seafarers have their lot cast in pleasant places’^ Among the 
advantages Ls the bright limpidity of the water, betraying melts, shoals and tunny alike, itself in part 
due to tidelessncH.* as well as to the predominance of pure limestone on shore”; This is an important fact. 
It enables Mediterranean boatmen to mate confident use of the innumerable rocky coves for their landings; 
sand is welcome but not essential 

Surface currents and winds are on the whole dependable, and helpful for two-way voyages in the eastern 
1 lobe cp. Marion Newbigin, State™ Europe, 1949 ed,. 23 seq. 

1 Prehistoric Europe.- the Economic: 1952, 282. 

T can only refer here to the latest clear proof of considerable Neolithic seafaring in E. M. JopcU important 
paper in the Uhtrr Journal of Archaeology, 15, 1955. 31 seq. Large number* of Neolithic axes of a distinctive 
stone (a porcellenitc from Antrim) have been analysed petrolngicaliy [by slicing and the microscopic 
examination of shin sections}* and wc can now scr from their distribution throughout Great Britain that 
(hey were freely traded across the Irish Sea, This 'opens up vistas of ottemive trading in late Neolithic 
limes throughout ihe British LsJca which are sometimes hardly even hinted at by evidence from other 
sources. -1 The same methods should be more widely applied by prehUtoriam in Mediterranean lands. 

4 See Marinatos, *La marine 0 £toMyrcmcnnc\ in Bull, de Gmtspandaxt HtlUni$ut r 1933 h 170-233 
and plates XII-XVII; note the Early Minna n clay model of a vessel. 

1 V, G. Childc, Prehistoric Migrations in Europe, Oslo, 1950, 61. But it Would be wise to keep an open mind 
about the possible use of sail in Neolithic times, before the finf representation? of single-masted Aegean 
vessels early in the Early Minoan period in Crete. 
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daunting. However we need not add to our difficulties by inhibiting doubts 
about the possibility of stone-using cultures making and navigating sea-going 
craft to great effect. It is not suggested that Neolithic craft in Europe reached 
the technical heights of Maori canoes, 1 but these and others made by recent 
tribal peoples do at least serve to remind us of how much can be achieved with 
ground and polished stone adzes and chisels. Even a large, roomy dug-out canoe 
is not to be despised (a plank or two added to raise the sides would take one well 
on the way to carvel-built craft), and ‘Megaiithic’ voyagers to the western 
shores of Britain may have had nothing better. 

The Mediterranean gave almost ideal practice grounds for primitive naviga¬ 
tion. There were abundant harbours and welcome sandy beaches. Numerous 
promontories and high islands provided landmarks to steer by and also vantage 
points from which to scan the sea; and the value of high rebels would be 
accentuated by crystal-clear visibility at the right season,* giving a prospect 
of far-distant shores to lure on the essentially enterprising trait in Neolithic 
culture. Like other ancient mariners they doubtless took to sea during the long 
summer season of limpid days and starry nights. It is often urged, rather 
deprecatingly, that theirs was only ‘creeping’ navigation, hugging the shores. 
Today this seems ignominious, in ancient times it was not. The Athenian and 
Peloponnesian naval forces, when at the height of their powers at the end of the 
5th century b.c., did not scorn a point to point course along the coasts. 

It does not seem that Neolithic peoples only took to the sea when literally 
driven into it. Their wide diffusion by sea routes is sound evidence of their 
knowledge of how to make and handle boats. We have heard rather too much of 
‘boatloads of fishermen blown off their courseand forlorn explorers left high 
and dry. Certainly a single boatload of determined men set down on a foreign 
shore can often exercise an effect out of all proportion to its numbers, under 
favourable circumstances. But it would be absurd to stress a ‘Robinson Crusoe’ 
element, Neolitliic cultures did not spread through the Mediterranean in this 
manner, There must have been deliberate movements by sea, with the accom¬ 
paniment of the essential domesticated animals and stores of seed grain. 
Neolithic settlement in Crete seems a case in point. Wc know of no earlier 
inhabitants there than these immigrant farmers. The beginnings in Crete have 

1 Cp. Sir Peter Buck (Tc Rangi Hirga) h The Coming of the Moon, Wellington 1950; A. C. Hadden and 
James Home!l a Canoes of Oceania, Bis hup Mus., Hawaii; 3 vote,* 1938-0. The Tahiti fleet seen by Capt. 
Cook in 1774 numbered r, 330 canoe* with an esiimated 7+760 men aboard. Thera were specialised types 
of canoe* for war* sea-voyaging, and as transports, victuallers, etc. For con*Eruetional method*, *cc csp. 
VoL I, 139-35. Maori tradition states that the 'Fleet* which colonised New Zealand From Fiji in the 14th 
century consisted of no more than 8 war canoes. 

* E. C. Semple, Geography of the Affdfarron can Region: Its Relation to Ancient History t 193a, 579 *cq. T gives 
many good examples of the visibility of sea-mark*. From Oypru* one tan see Cilicia, from Rhode* even to 
Crete, from Sicily Panic Llcria. St/omboli (in the Li pari Islands), spitting out flame every few minutes, 
played the part of a ‘lighthouse for sailora in Classical time*. [ have personally verified these impressive 
examples of visibility. Another aid to navigation U that the position of island* below the horizon is usually 
Indicated by a bank of cloud* above them* 
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been overshadowed by later periods, and we arc not yet in a position to 
appreciate the full importance of this first, long, nascent phase. At Knossos we 
know at least that the ruins of successive Neolithic settlements 1 * produced a 
mound over 20 feet high. We may even speculate whether further excavation 
will perhaps show that it was fortified, as a small prototown somewhat on the 
analogy of the remarkable instance at Neolithic Jericho. Turning to the Greek 
mainland, Professor Childe has suggested a North Syrian rather than Anatolian 
origin for its first Neolithic, 1 and pottery parallels between Crete and Mere in in 
Cilicia likewise suggest some form of connection along the southern shores of 
Asia Minor. Among other coastwise Neolithic Mines of communication’ we may 
mention that down the Gulf of Corinth to the island of Levkas, then up the coast 
and across the straits of Otranto (by a jump of 50 miles) into Apulia. There has 
been a tendency, as Sir Arthur Evans once pointed out, 3 towards assuming 
that ‘primitive man shrank from voyages across the open sea. The assumption 
is wholly ungrounded. At a very early stage in man’s evolution we are en¬ 
countered by the problem of his first appearance on the Australian continent, 
and already, by the time of the birth of the true Neolithic, considerable advance 
in sea-faring knowledge seems to have been attained’. He goes on to add that 
w’hat was successfully ventured during this period along the Atlantic coastline, 
exposed to gales, ‘must have been well w ithin the capacity of the mariners of 
the Inland Sea. It is possible to go further than this and to affirm that the early 
Mediterranean seafarers preferred the open sea to the rounding of iron-bound 
headlands or coasting along surf-beaten shores’. 

Naturally it is important not to overstress a sound point. ‘It is not enough to 
live by the shore to become a good sailor’. Thus the provisional conclusion 
from the two vital islands of Cyprus and Crete is that their Neolithic peoples 
would go to sea if they wished but that incentives to do so only operated 
spasmodically. The distribution-map of Neolithic sites at present known in 
Cyprus 4 show r s that many more lay inland from the coast than on it. In Crete, 
too, the same preponderance of inland sites has been recorded. These distribu¬ 
tions may prove to show the correct balance, but in both islands the search has 
only recently developed systematically. Until the Swedish Expedition of 
1927-31, the earliest civilisation in Cyprus was thought to be that of the Copper 
Age. But since these initial discoveries, Dr. Dikaios has been able to add as many 
as fifty Neolithic sites. 

The importance of islands, which is a cardinal feature in Mediterranean 

1 The. "Harbour Town 1 for Minoan Knosso* lay just call of Candia, and stood in relation So it much as the 

Piraeus to Alberts, Copious remains on the coast also indicate Neolithic occupation along the sea front of 
this site, 

3 Whichever was ihe precise route,, *li really took* as if the lirsi rolonists in Greece had crowd the 
Aegean 1 , V. G. Childe, Fithuiam Mlgratiom in Europe f 47+ 

1 + The Early Nilotic, Libyan, and Egyptian Relations with Minoan Crerc 1 (Huxley Memorial Lecture), 
Journ. R. Aitihrop. Inst? IQ- 25 , SOI. 

4 See P. Dibits, Khirokitia, 195^ 
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history thereafter, begins in this period. The islands large and small which show 
evidence of settlement make a long list:—^Cyprus, the Dodecanese, Crete, 
Gavdhos, Melos, the Ionian Islands (Levkas and Ithaka), Corfu, the Trcmiti, 
Sicily, the Li pari group (including Pan area and Salma), the Egadi, Elba, 
Sardinia, Malta 1 and others within the area mapped on Fig, 5, It sometimes 
happens that we have proof of the existence of maritime connections, while we 
are unable as yet to establish the exact form they took, A crucial instance of 
this is the geographical distribution round the Mediterranean of certain types 
of early Neolithic pottery, some plain, some with impressed ornament, par¬ 
ticularly of the cardial type (a distinctive zig-zag pattern made with the edge 
of a cardium shell),—much used in Apulia and Sicily for example. This style is 
typical of the early phase of the Neolithic (although persisting into later phases), 
and it is noteworthy that it appears in the first stage of the Neolithic on a 
number of islands and coastal sites,—a point which BernaboBrea has emphasised. 3 
Like the present writer he would stress the view that the Neolithic is to be 
identified with the beginnings of effective navigation in the Mediterranean. It 
seems perfectly reasonable to suggest that a basic early Neolithic culture was 
transmitted round the Mediterranean largely by sea routes, for otherwise it 
would be hard to explain the way in which islands (even those of smallest size) 
figure prominently in its diffusion. 

Emigration^—or 'moving on' to put it more precisely,—-seems to have been the 
normal outlet for an expanding population having a simple Ncoliiliie economy. 
And it may be suggested dial migrational * tram ping' along the coasts was at 
times the equivalent of 'shifting cultivation 1 overland. The ‘transmission of 
culture* would play its part as it did in the centre of Europe. Here and there 
Neolithic migrants would encounter an impressionable native Mesolithic 
population, just as in the latest phases of the Neolithic the circumstances were 
reversed and the impact w as made by seafaring peoples of the Copper Age from 
the Aegean, 

'Trade 7 in Neolithic hands was restricted by the self-sufficiency of the economy. 
Communities produced for their own needs, and one produced much the same 
commodities as its neighbour. But maritime barter in obsidian 3 from a few 

1 Cp. J. D. Evans, l The Prehistoric Culture Sequence in the Maltese Archipelago', in Pne. Prthisi. Sw . 3 
r 953n 4*^4- In ha period I, be notes that the first colonisation of Malta was by people akin to the Neolithic 
culture at Sicqtincllo in Sicily, and probably took place an the centuries just preceding 3000 n.c. For the 
Neolithic colonisation of the island of Hvar, on the Dalmatian coast, see G. Novak* Prrthistorijiki Huar f 
Zagreb 1955. 

1 Childe (toe, GS) puts the problem thus: 'If cardial ware do represent a culture, and this Culture be 
not autochthonous, it can only have been diffused by sea routes and a North African origin would seem 
most probable'. Cp. Befnabd Brea, Rifhtd dl Studi Ligttrif E950, 35-36, 'll Ncolitico a ceramics impress 
e la ana dilTusionc ncl Mediterranco". The part played in [his diffusion by the southern rim of the Mediter¬ 
ranean still Lacks sufficient evidence for a sure evaluation. Results of recent fieldwork by McBurney and 
Hey have emphasised the importance of the sea route along the north Mediterranean, as distinct from the 
African land-route; cp. Prehistory find PtiisioctnM Gcologjr in €_Wfnation Libjfo, 1955 k 269, 

1 This black, volcanic, glassy mineral had a culling edge sharper than any local stone. It is not surprising 
that it was much in demand fur implement making. Similarly, the modern Australian aborigines prefer 
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famous sources is demonstrable. It is believed that die long-continued obsidian 
trade from the island of Melos 1 in the Aegean began in this period and that the 
Neolithic Cretan communities imported from this source and also from the 
island of Yah (between Nisyros and Cos). In the earliest Neolithic levels at 
Knossos Sir Arthur Evans found obsidian tools. Cyprus apparently obtained 
its obsidian from Anatolia. By the middle Neolithic the island of Lipari (off the 
N. coast of Sicily) was another important centre of obsidian export, as Bernabo 
Brea's excavations there have recently confirmed. He has suggested that dis¬ 
tribution by sea-passage seems the most likely origin of the obsidian used for 
Neolithic implements found at Arene Candide on the Ligurian coast of north 
Italy, and that the deposits in Sardinia or Lipari may have been the source. 1 
Frankfort made an interesting attempt to define the extent of the Melos and the 
Lipari zones of trade, by means of the microscopic examination of sections of 
obsidian from various Mediterranean sites. 3 Comparisons between the specimens 
seemed to show differences in their composition which could be used to separate 
these two orbits of trade. Caution is required in making such distinctions, but 
there is need for further careful analyses on these lines, A joint effort by pre- 
historians from several countries might go far towards elucidating these early 
adventures in sea-going which are still too shadowy an aspect of Neolithic life 
and times. The consequences could be far-reaching, for the Neolitiiic, with its 
remarkable blend of the static and dynamic, is a period that is still capable of 
springing many surprises. Once Man takes to the sea he has always been 
difficult to stop: 

Set him a-sailing and see how he sails! 

We can extract more than a grain of wisdom from the jingle. 


bottle-glass to chert, (lint, etc., for making their fine "pressure-flaked* knives. The porcelain insulators on 
telegraph poles proved such an irresistible attraction to them that the linesmen had to deposit piles of 
bottles as an alternative! 

1 See Ikuanqurt’s chapter on ‘The Obsidian Trade* in Excarotions at Phylokopi in Melos, publ, by the 
Soc- for Promotion of Hellenic Studies, 1904; useful but now in need of revision. 

J Riv. di Studi Liguri, 1947, 3-16. * Commend c Industrie della Liguria NeolitieaV Gli icoxi ntlta eattma 
dftff A rent Candide, stadt pt, i, voi. 2, Bordighera 1956. 

* H. Frankfort, Stitditt in Early Pali try erf the Near East (Roy. Anthrop, Inst,, Occasional Paper No. 0 ), 
1927, pt. II, 190-*, 
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The Role or Air Archaeology in Etruria 

T HE PL RPOSE of this chapter is to describe a topographical study of 
four cemeteries in southern Etruria. This study I began in 1944, and it has 
resulted in the localisation and mapping of nearly 2,000 tumuli that had 
been levelled to the ground and of a number of buried roads Hanked by them. 1 

More than a century has elapsed since the now famous Rcgolini-Galassi 
tumulus-tomb at Ccrveteri was opened by the Arcipretc and General whose 
names it bears. Tile beautiful proportions of the silver vessels, the wealth of 
delicate goldwork, and the impressive design of the bronzes, which together 
formed the sepulchral furniture befitting an Etruscan nobleman of the middle 
7th century b.c. came as a coup d'idat to astonish the academic world, and can 
still considered the most splendid ornament of the Museo Etrusco Gregoriano 
at the Vatican. 

But, today, this great discovery also hrings to mind the early history of fidd- 
archaeology in Etruria and the problems that have been inherited from it, of 
which one of the most essential still remains to haunt us; namely, the preparation 
of accurate plans of the cemeteries. The difficulties inherent in this are very 
dearly illustrated by the circumstances 2 of the Rcgolini-Galassi discovery and 

1 A few quotations bave been made from my preliminary urtirlc which appeared m Antiquity, June 3947, 
The present account h r however, greyly expanded, with further data on all the she*, the addition of the 
section on the Monte Abe tone cemetery, and evidence from held work in Etruria in 3953 and 19 5b, 1 gave 
a summary in IHusiraUd London AVu'i, id June, 

I am glad to have this opportunity to acknowledge the friendly help received from Italian archaeologists, 
notably Professors Bartoccini* Mane ini, and Fallotiino an various occasions during the last ten years. 

According Eo R anda I I- Mac Tver cr nd p. 195)1 * no outside observer was present 

during the 34 hours of feverish activity which sufficed for the clearing of the tomb. No journal was kept, 
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by its sequel. It inn mediately stimulated intensive excavations for collectors’ 
trophies at Ccrveteri, where the necropolis until then had largely escaped the 
attentions of early antiquarians and treasure-hunters. Similar activities at 
Tarquinia have been characterised as ‘tumultuosi’ by Professor Xogara, and 
their story has been summed up by Professor Pallottino as ‘singolare c dolorosa 
insiemc’. Throughout the 19th century' the acquisition of quantities of museum 
material from Etruscan sites continued with increasing fervour, and the classi¬ 
fication of innumerable objects by typological study served to increase 1 im¬ 
mensely the knowledge of the tombs’ structure and furniture. But the problems 
of compiling the detailed plan of any single necropolis were never squarely 
faced. The excavations sponsored by the State during this century, notably 
those of MengarelH at Ccrveteri, have at last given us some orderly plans 
(within the areas examined), but the chief attention has usually been concen¬ 
trated on the excavation of one particular monument or limited area within 
a necropolis, with the result that it has remained difficult to obtain any clear 
idea of the general plan, or lack of it, over a whole site. And sometimes, too, 
there have been delays of years (as in the case of Cerveteri) before definitive 
publication of these diggings. 

To this historic field of study we can, however, usefully summon new aid 
from the technique of Aerial Photography. Appropriately, it Iras fresh facts of 
permanent value to contribute to those questions where they arc most needed, 
i.e. the number, location and siting of a large proportion of the tumulus tomb- 
s true lures within many Etruscan cemeteries. With their distribution mapped, 
one is also in a position to determine the course of future excavation with greater 
foreknowledge, and to estimate more effectively its potentialities in relation 
to the depredations of the past. It is by no means a simple problem. In the past, 
when once opened, many of the tumuli were soon forgotten, the sites unrecorded 
and later excavated afresh. The resulting disorder was cumulative. In fairness 
I should add that a properly surveyed plan of a necropolis like the Monterozzi 
Tarquinia, on to which separate discoveries could be plotted, was almost 
beyond the powers of any private individual, except someone equipped with 
the resources, determination and devotion to accuracy equal to those brought 
to bear by General Pitt Rivers on his Cranborne Chase estates. Gallant efforts 
have been periodically made to condense and co-ordinate the scattered refer- 


no observations or retard* were made on the spot and ii is not surprising that there has been endless error 
a«d confusion*. Thanks largely to the labours of Pi nisi a detailed inventory of the probable original contents 
of the tomb was compiled, seventy year* later. The definitive account of the tomb appeared in 194.7: 
L. Parcti, La Trnnba Regdini-Gtiiassi. It was entered on at April 1836, through a hole bunt open in the roof 
by the workmen, and the clearance of the treasure was completed next day (Parcti, 77 swp). 

1 Tb c history of Etruscan Studied, tn which archaeologist! from so many countries have contributed, 
™ summarised by Pro£ R, Xogara in Gfi Etnaehi t fa lata Chitti (1933), and 'Gli sludi ctruschi negli 
ultimo cento aniti 1 in Bull. Unicenita Italians per Strtmifri Ji Perugia, 1939, 3.31; and also by Prof. Pallottino 
in his survey entitled Etnueotcgia (3rd ed. revised, 1935). 
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enccs to casual exploration in the past with which the literature teems and 
much of the confusion about the location and construction of individual tombs 
has been cleared up by literary spade-work rather titan by field-work. At the 
end of the t gth century Pasqui did what he could for Tarquinia, and no praise 
can be too high for such painstaking and monumental research and synthesis 
as that devoted by Professor Pallet! i no to this site. 1 Reconstruction from written 
sources, however, is naturally made difficult by the inherent incompleteness and 
inadequate presentation of the original material which it sifts, and by the 
inexact observation on which these accounts were only too often based. 

To the best of my knowledge, no series of air photographs of an Etruscan 
necropolis had been published and interpreted In detail prior to those in my 
article in 1947, 5 although verticals and obliques were taken round Ccrvctcri 
by an Italian aircraft in 1935 (see below, p, 126), The authorities at the Museo 
di Villa Giulia in Rome have twice kindly allowed me to examine these. Judging 
by practical experience, elsewhere, 3 it seemed clear that Etruscan cemeteries 
should lend themselves especially well to the employment of this technique, 
by reason of the kind of structures they contain. This inference was fully con¬ 
firmed during the war by photographs taken by the R.A.F., although flying 
conditions w'crc naturally not exactly those which would be chosen for the best 
archaeological results! But the skill of the pilots and the excellence of the cameras 
were such that, in fact, large numbers of valuable archaeological discoveries 
were made from photographs taken under conditions of altitude,* etc., that 
would have been considered out of the question for this purpose before the war. 
Fortunately, the requirements of research asserted themselves sufficiently at the 
time to prompt me to take note of the most informative air-photos of the major 
Etruscan sites,—and examples from Cerveteri and Tarquinia, as well as another 
and almost unknown necropolis, have been selected for illustration. 

The results point the way to the future policy for Etruria, which should be to 

1 Iei hU monograph in MturnmaH AntkM (Accademia dd Lined), vqI. 36, 

1 An air photo of one cemetery had been published by Antonio Minto, Popubnkt {Lt„ di Siudi Etnochi, 
*943)* km quarrying on the site prevented the discovery of tumuli by this means. 

* I.e. proceeding from the ascertained principles of cause and effect that produce soil-mark and crop- 
inarks, which were tested and shown to be valid on a variety of soda in England. Italian archaeologists, 
notably Professor Lugli, had apprecFated [hat (he results obtained by Crawford and FoSdebard, under 
very different circunistances, had a general application within a wide range of terrain and vegetation 
conditions- See Lugli„ 'L^mporianxa del rilievo acrco negli studi di topografia archeologica*, in Atti M F 
Ctmgresw Nations! U di Studi Romani; and also Snggi di esptorazwnt art a mezz# diila Jtegrqfta ufffa, 
I93g, 

1 Tti the dear weather that prevails for much of the year in Italy, crop-marks can be photographed from 
height of a or 3 miles f 10,000-15,000 feet) with excellent results when modern so- or gS-inch focal-length 
atr-eameras arc used. There is little doubt that in ocher parts of Europe* too, archaeological air photo¬ 
graphy for some of the mdupcnsibte etrtkals might well be done at higher altitudes than those used before 
iS39 P especially over little-known areas- The increase in the amount of ground thus covered by each 
photograph is a big economy (see facts listed on p. and the faults give photographs of a scale quite 
large enough for detailed interpretation with a view to excavation. The discoveries in Apulia are a case in 
point . There are big gaps in European distribution maps, some of which could be filled by "search* flights 
in ihts way. Low verticals and obliques could then follow, as required. 
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plan and complete a programme of systematic air-photography, at the correct 
season, height, etc., to exploit the immense potentialities revealed. A preliminary' 
aerial survey of the kind that I have suggested (to include verticals and obliques 
of a selection of the chief known sites, besides others that would be found while 
photography was in progress), might be completed in a few weeks if properly 
planned in advance, for economy of effort would be ensured by the experience 
already gained, 1 Until the problem of mapping the cemeteries is resolutely met 
and conquered, our knowledge of this cardinal aspect of Etruscology must 
remain inaccurate. Meanwhile, unnecessary damage and destruction by modern 
agriculture are certain to overtake many tumuli because they are not obvious 
at ground level. Indeed, in 1953 I studied an instance of such damage, involving 
one of the sites to be described in this chapter (see p. 141)* 

An essential requirement is to look with new eyes at the long-familiar 
lie Id-monuments of Etruria, to sec the ways in which their manner of con¬ 
struction renders them aerially visible, even when they lie buried. For this 
reason I have included a series of ground photographs, specially taken to 
demonstrate how the causes of aerial discovery lie in the ground and to emphasise 
the need for the closest attention to the surface remains. 

We shall see that the air-photographs of these sites have a triple function - .— 
(1) to discover new tombs 1 and to aid the re-identification of those uncertainly 
located, (2) to trace the course of the formal tomb-lined roads which threaded 
their way like streets through a necropolis to link its various parts, (3) to show in 
plan form, to a known scale, the picture of the tomb-distribution as a whole. 
The last is most valuable, because no complete plans have been published for 
these cemeteries. It will be remembered that an exact scale can be calculated 
for a vertical air photograph as for a map, and, working directly from the 
photograph, measurements correct within a few Feet are normal after some 
experience with a good micrometer scale, and when the definition of the object 
permits such accuracy (the ‘spreading’ of the mounds of ploughed-down tumuli 
is one obvious difficulty). Under suitably favourable circumstances, a measured 
plan of the largest necropolis can be obtained rapidly from air photos, to include 
the positions of those tumuli which have been levelled and are now sometimes 
almost imperceptible at ground-level. They can be revealed either (i) by localised 
parching in crops or grass, causing circular light-toned patches above them 

1 See postscHptj p. 144. Deep-drilling and periscope photography in 1955-6 have confirmed my air photo 
interpretation; ice detailed reports by C. M. Lends E- Carabcllt and E. Segre in Qwukmi di Gnfiska 
Aftpticala (Politecnico di MiEano)* 1956. 

1 tumuli and those forma of a camera that are nearly free-standing. Further, Mengarelli {dWt 

Effwrfti, Vok l s 1927, p. 148) stated that the primitive iomhe a folia and p&zzrlti burials at Ccrveieri had a 
distinctive sumy filling and so under favourable conditions they also might, in a group, give a collective 
soil-mark. Ground photographs of the excavations Tav. XII, XIII, XVII) suggest that the 

increased depth of soil over a wide area which results from their concentration In large numbers could also 
produce a crop-mart; such a zone alight appear as a large irregular patch differing from the surrounding 
Vegetation. Normally we may leave It to ordinary fieldwork to record the entrances IO the numerous 
Tock-cut tombs in clifF faces. 


ETRURIA FROM THE AIR 


115 

(Plates 30) 31, Cerveteri), or (ii) as soil-marks, i.e. abnormalities in the com¬ 
position of the top-soil, due (in the instance of tumuli) to the increase in the 
proportion of stony rubble from the ploughed-out mound in comparison with 
the ordinary ground all round; in such cases the tumuli appear photographically 
as prominent points of high-light, of varying size but roughly circular (e.g, 
Plate 36, Tarquinia, and Plate 33, Colle Pantano). These plates will demon¬ 
strate the rich potentialities latent in expert aerial photography of such sites, 1 
always provided that the interpretation of the evidenre which they provide is 
also of a high scientific standard. 

I have found that the examination uf stereoscopic pairs of vertical air- 
photographs is of the greatest value in the identification of ploughed-out tumuli, 
whose almost levelled mounds, often ‘raise themselves up’ just perceptibly when 
seen under the stereoscope, thus giving the effect of a visual model in three 
dimensions. We have seen (p. 59) that the fundamental importance of this 
method of examination lies in its vivid presentation to the eye of the earth’s 
surface in correct relief; thereby developing in the mind an abnormally acute 
‘feeling’ for terrain, until every fold and gradation of surface count towards 
building up the character of a site. Electrical-resistivity surveying is another 
valuable aid in establishing the outlines of buried tumuli, 1 

The chosen illustrations, which show highly complex sites in some detail, 
remind us of the rapid increase in the availability of air photographs which has 
taken place in recent years. They have of course ceased to be regarded in 
Archaeology as an experiment, but there is now a possible danger that their 
wider use may cause the interpretation of their evidence to be undertaken too 
casually. They necessarily suffer some loss of clarity in reproduction, and as any 
discussion of debatable points should take place over the original prints w hich 
may not be easily obtained, this gives a particular importance to the first 
interpretation. In future increasing numbers of students will be handling them 
for the first time, and it is important to remember that air photographs arc 
technical documents, and deserve to be treated with the consideration due to 
a new form of public record,—one that demands the observation of the canons 
of accuracy proper to its study. 

II And aUo for slit study of sites shat were once Etruscan towns. The stimulation of British air photos 
has shown* for example, the traces of the many ancient buried roads which radiate from the site of Void 
in all directions- These, were not previously known, and are difficult to see on the ground, as was noted 
when they Were ground-checked during: my visits in 1954 and 1956. 3 dial] publish a map of them shortly. 
Sec also Plate 14 for an ancient road to Vein 

* For an account of the successful use of this method at Cerveteri and at Fabriano near Ancona, see 
E, Cara bell i 3 ^Ricerchc Gcofisichc Sperimentali su Antiehc N«ropolI\ Rivuta dt Gwfiska Applkai^ fast. 1-% 
s 955 (pub!, by the Fondazione Ing- C- M+ Lfirki); sec also Ing. C- M- Lcridt in Tjl sdenza aJ serviaio 
delParehcologia k t La Ricerra SckntrjfLa, April 193b. 1043-73, 
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Gerveteri 

(i) The Bandiiaccia Cemetery 

The great and ancient city of Caere 1 lay roughly 20 miles N.W. of Rome, on 
the forward edge of the bare angular downs looking out across the coastal plain 
of the Maremma to the wide horizon of the sea only 3 miles off. 

One of the foremost cities of the Etruscans and as large as Vcii, it occupied 
a flat-topped, steep-sided ridge of tufa which covered about 375 acres. By 
Imperial times its fortunes were well on die wane and, though never abandoned, 
it shrank and dwindled into the present small medieval and modern village. 
Dennis, whose volumes are always a pleasure to read, had an acute feeling for 
the topography of Caere, and well evokes that ‘spirit of place 1 which is so 
necessary in archaeology. In all periods the traveller’s eye would have sensed 
the natural dignity of the setting, ‘cither on the site of the city itself, with its 
wide-sweeping prospect of plain and sea on the one hand, and of the dark 
many-pcakcd hills on die other, or in the ravines around, where one meets with 
combinations of rock and wood, such as for form and colour arc r^cly surpassed. 
The cliffs of the city, here rising boldly at one spring from the slope, there 
broken away into many angular forms, with huge masses of rock scattered at 
their feet, are naturally of die liveliest red that tufa can assume, yet are brightened 
sdll further by encrusting lichens into the warmest orange or amber, or arc gilt 
with the most brilliant yellow,—thrown out more prominently by an occasional 
so 1 nbering of grey, while the dark ilex or oak feathers and crests the whole’. 
Though stripped of its buildings the city plateau still conveys an impression of 
gaunt .strength through its own bold natural lines. 

It is estimated that the great remeter its which completely surrounded the 
city on all sides covered more than 1,000 acres (not counting oudying tumuli), a 
necropolis scarcely equalled in extent in the Etruscan period in Italy. It is the best 
known of these cemeteries, that called Banditaccia, with which we shall first be 
concerned. Its position is shown on Fig. 6. The site is a long narrow plateau 
similar to, and parallel with, that occupied by the ancient city, and is highly 
complex structurally, with uninterrupted use from 8th century b.c. burials 
of the Italian Iron Age and up to the and or 3rd century a,o.; in all a period 
of no less than 1,000 years. A century ago, according to Mrs. Hamilton Gray,* 
this tableland was ‘full of caverns and burrowed with holes’, and Dennis 3 called 
it ‘a singular place;—a Brobdingnag warren studded with mole hills’. Both 

1 For it* indent names of A/yUa and Care* see Fareu p op. al mv 40 seq* 

4 Tow to thfSipukhei of Etruria in 1839, She took as her target ‘Intelligent Englishmen T . . who drawled 
□u! that prxhap upon tht wink they (the sites) were worth visiting 1 . 4 I Write for (lie ignorant and pleasure - 
loving traveller! and not for the learned and antiquarian*. This is not the language of the Grand Tour 
of the preceding century but of ihc educated middle-class beginning to travel from, eunositv. Her 
archaeological chronology was that of her day, but her personal observation!* e r g, on contemporary 
method! and standards of occavauoii, are interesting because object Wt. 

1 George DeniUip Crti™ and Ccmrtrrits of Etruria, and cd.. 1878^ vol. 1, 238. 
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observers were struck by the great wanton damage to the site that proceeded 
under their eyes, which to the former made it appear as if “sacked by plundering 
banditti. This was largely caused by the continual depredations of peasants, 
busily quarrying the tumuli for blocks of dressed stone or anything that was 



Fig, ti Map showing the site of Etruscan Cervetcri (ao miles K.W. of Rome) in relation to 
the cemeteries planned on Figs. 8 and 9, Zones of levelled tumuli found from the air are shown 
by diagonal shading; buried roads on Monte Abctone are marked by dotted lines. Zig-zag lines 

indicate st«p slopes. 
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portable. In the 19th century it was accompanied by much anarchic and 
haphazard excavation s which makes sad reading, On the city site, 'the very 
ruins of Caere have perished’, wrote Dennis; 1 and in addition, ‘the streets and 
buddings of a city among the most renowned of ancient times, and thirty times 
more extensive than the miserable village which has retained its name’. Today, 
the intensive cultivation of vines and olives, which covers virtually the whole 
area of the city, severely limits the possibilities of discovering its buildings by air 
photography. 

If I have emphasised the past damage to the immense cemeteries round 
Cerveteri, it is because I believe that by the medium of air photography we 
can do much to remedy the situation, by contributing to those detailed plans of 
the cemeteries and their structures (most of them still below ground) which arc 
urgently needed by archeologists inside and outside Italy, It lias been a matter of 
concern that there was not a truly satisfactory published plan of the Banditaccia 
necropolis 4 as a whole. Indeed it sometimes proves impossible to ascertain, 
from the published sources, whether a cemetery road [via sepekrple) which the 
air photographs reveal is already known or not, For individual tumuli, except 
for the best-known, the position has been still more difficult. 

It was not until 1911 that the first methodical excavations were begun at 
Cerveteri, sponsored by the Italian Government anti entrusted to Professor 
Mengarelli, who laboured for 25 consecutive years on the site of the city and in 
the surrounding cemeteries of Sorbo, Pozzolana and Banditaccia, In spite of 
this, so great are the areas involved that on the Banditaccia itself only a relatively 
limited zone has been subjected to systematic investigation as yet. But there is 
no doubt or the immensely impressive appearance of the rows of tumuli that 
have been cleared along a part of the principal road through this city of the 
dead; -the measured tread of academic prose scarcely conveys the force of 
their impact on the mind and eye. Strangely enough, it is for entirely contrasted 
reasons that a strongly dramatic effect has also been created recently by the 
neighbouring area which overlooks the Manganello valley, though there is 
little enough to be seen on the surface! For here, in this zone, we can now see 
clearly (on air photographs) the oudine of a considerable number of important 
tumuli, whose mounds have been totally levelled by ploughing which continues 
over the whole of this part of the necropolis. 

Op. (it., 436; he was an indignant witness of the destruction of pari of the ancient city wall, along the 
edge of the plateau. It is hardly surprising that he considered that ‘moat travellers will bid it sufficient to 
lionise the site in a day's excursion from P:do'. 

> There is a diagrammatic sketch-map of the Bsusditaccia on the cover of the Cerveteri booklet (19*9) 
m the Itmtrari dd Afuwi t Monumtnti <f Italia prepared by Prof. Falloitiiw. Tor Caere and its neighbourhood 
we have, for example, a generalised small-scale map by Prof. Mengarelli {Studi Etmichi, XI, t$w, Tav. V) 
at 1 : 60,000 (roughly t inch: 1 mile) which shows the suggested limits uf the Caere cemeteries by shading 
but is not intended to be a detailed plan. However, in the Mused di Villa Giulia at Rome (the seat of the 
SmrinUnJmza all* AntuhitA for Southern Etruria) there is a valuable large-scale plan of the Banditaccia 
cemetery, A full publication of the excavated areas (with plans) has been in preparation by this department, 
and will occupy successive volumes. 
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The major discoveries from my study of these air photographs are:— 

(i) The certain identification of the position of over 400 levelled tumuli on the 
Banditaccia which have not appeared on any previously published plan. The 
majority were entirely unknown. 

(ii) The location of the exact course of several important cemetery roads and 
branches from them, flanked by some of the tumuli mentioned under (i). 

In 1945, 1947 and again in 1953, I went over the ground carefully on foot, 
with the air photographs in hand, to confirm these new facts. 

A ground photograph on Plate 29a shows the side of the biggest of the tumuli 
excavated and restored by Mengarelli on the Banditaccia. The outward con* 
struction of the tumuli explains the reason for the clear outline on air photo¬ 
graphs of those that still lie buried. The foundation from which they rise is 
a solid, free-standing, circular drum hewn clear out of the natural rock (tufa) 



FiU- 7 Diagrammatic section through a levelled Etruscan tumulus-mound, to show the /one 
of deeper soil round the foundation, producing differential growth in the vegetation on the 
surface and assisting aerial discovery. Compare Plates 29 and 35b. 


to a height of several feet. The undisturbed tufa from which this particular 
example was cut can be seen on the left of the photograph. In the finest tumuli 
the base was ornamented with carved architectural mouldings cut from the 
solid rock; in many others, oblong blocks of tufa were added round the edge to 
increase its height. On this drum the excavated rock-debris was piled at the 
angle of rest to form a conical mound. When this mound is levelled, as it has 
been above all those now revealed from the air on the Banditaccia, the buried 
edge of the drum’s circumference can generally be located, producing a circular 
marking in the crop or grass on the ground above the position. The vegetation 
ripens or withers quickly in the shallow soil, and on the photographs this gives 
a light-toned marking, which contrasts with a darker tone all round the tumulus. 
The deeper soil, in the surrounding belt from which the tufa had been originally 
dug away, naturally supports a richer vegetation of a darker hue. The contrast, 
both from the air and on the ground, is often well-defined and we have ample 
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Fio. 8 Biinditacda (Cm'cteri). Map of goo Etruscan tuniulij etc.* located from the air by crop-marks and grass-marks 

m the central part of the cemetery + 

| f or AV> Hi, irppQfid) 
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evidence that measurements made from good vegetation-mar kings will accu¬ 
rately record the diameters of buried tumuli. Further explanation is shown by 
Fig- 7 * 

These discoveries were revealed by vertical photographs taken on 14 May 
1944, having a scale of 1 ; 8,500; earlier, on 9 March, the same features were 
visible from the air but much less clearly. The tumuli here appear as small 
circular, light-toned, markings in a crop of corn; being most sharply defined 
along both edges of the plateau where the soil is thinner and the effects of 
parching on the crop are consequently more pronounced. The newly-mapped 
cemetery roads, originally cut down into the rock, are disclosed for the reverse 
reason; the silted soil, by which they have been entirely filled up, provides an 
additional depth of humus and conserves extra moisture and nourishment for 
the vegetation on top, which is consequently greener by comparison and is 
photographically darker in tone. 

One of these buried roads (Plate 30, centre, and Fig. 8, centre), is strikingly 
apparent from the air; 1 it can he traced for as much as 220 yards between 
A and li, and has a short branch at right angles (A-C) which is c. 65 yards long. 
Its course is an important discovery, for its traces on the ground are almost 
invisible. Elsewhere in the necropolis the exact positions of other silted-up 
cemetery roads are shown by the photographs, outlined by parallel borders of 
levelled tumuli. A good example lias been indicated at D, near the lower 
left-hand comer of Plate 30 and Fig. 8, branching from the principal ancient 
road through the cemetery. Its course makes a really interesting addition to 
the plan of the Banditaccia, as was evident when I examined it carefully in 1953. 
To the observer at ground level it is only just traceable as a slightly sunken line, 
but it is extremely clear on the air photograph for 140 yards (for the reasons 
given above). The original width was probably similar to that of the secondary 
roads in the excavated zone, and a smaller road (or ‘lane’) joined it at right 
angles. On the air photographs the alignment of tumuli along each side make 
these facts clear. On the ground (as seen in September) not one of these tumuli 

1 It broadens towards the edge uf the cscarprocrU to a width varying’ between ia and 25 feet (measured 
From she photographs)- At this point it descended fa the Fossa del Manganelk> s and would have climbed 
to the ‘city 5 opposite by an ancient road up a prominent cleft in. the escarpment. 

Buried tumulus-[btindarion, The position of the buried entrance is abo indicated 
(thus A) when the crop-marks show definite or possible traces 
Well-preserved tumuli, as landmarks 

Zones in which fainter traces of many levelled tumuli are visible Grom the air 

Chief excavated Etruscan roads - Limit of cxcat'attons 

Tracks and paths (19*5) Edge of slope 

Example of a buried Etruscan cemetery road found from the air 
For other letters and munbeiSp p. 1*1 seep Sec Plates 29-34^. 
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would have been thought to exist! 1 Extending from this area to the far-away 
eastern end of the Banditaccia it is all bare, grassy down!and,—without any of 
the vineyards and fruit trees which have been allowed to do so much harm in 
other parts. I have abundant evidence that there is a highly important con¬ 
tinuation of the necropolis in this direction, and it is ideal terrain for crop-marks 
and air photography. 

Besides these ancient buried roads, other characteristic features of Etruscan 
planning which can be discovered from the air are the silted-up piazzette, i.e. 
those large, oblong, sunken courtyards, made by clearing the soft rock to a depth 
of several yards, with tombs and their facades methodically cut out of each side, 
arranged in the manner of houses round a small square or piazza. A good example 
is clearly revealed at X (Plate 30, lower left-hand comerj. On the ground there 
is only a large irregular depression with sloping grassy sides, but on the air 
photograph its true regular outlines (though underground) are well defined as a 
'grass-marking’, which allows us to distinguish the straight-cut tufa edge from 
the deep silt that fills this piazzetta. 

But it is, of course, the large number of un-rccorded tumuli, whose mounds 
have been levelled, which forms the biggest addidon to the plan. I shall now 
turn to these, beginning at the south-west corner of the Banditaccia cemetery, 
i.e. the edge of the plateau at the point fronting the modern town on the other 
side of the narrow Manganello valley. In an earlier account* I included an air 
photograph which revealed an important and compact group of at least 70 small 
buried tumuli at this point, visible as crop-markings. The area is marked ‘R’ 
on Plate 30. I he mounds of all have been levelled by cultivation, for this area 
is under plough. An interesting detail of the discovery was that alignments of 
tumuli were clear, including rows^ of 7 and 9 in a straight line at right angles 
to the edge of the plateau. Working from ground indications alone, Professor 
Pal lot ti no had previously reported the existence of only ‘scpolcri sparse in this 
zone, this is easily explicable, as the surface remains arc very slight. 

At this south-west comer, in the zone containing the Tomba della Ripa, there 
has been an important sequel to my discoveries in this area. On visiting this 
part of the site in 1953 I noted that trial excavations had confirmed some of the 
buried tumuli which I identified from the air photographs and published in 
A 947 - louring three weeks in May 1951 an Italian excavation (to train students 
of the Isdtuto di Archeologia of Rome University) had un-carthed over a 
dozen circular tumuli and a number of separate burials. Plate 29b shows one 
of the tumuli after excavation. Professor Paliottino was in charge of the work, 
and recently has supplied me with some particulars of the results. The tumuli 
are of the normal smaller type; they have been assigned to the first half of the 
6th century- b,c. Steps descend to a central tomb-chamber, usually containing 


■ There is a short branch road not! to road D, westward, but this U obvious on the (round 
marked grassy hollow leading i<j an o pm space marking the life of a ■piazzeiiA', 

1 S tx Antiqmi?, June 1947, plate T (group R) and p. 79. 


as a well- 
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a pair of couches cut from the living rock (tufa). As usual the tombs had been 
robbed in ancient times, but some of them were still rich in finds, partly in situ. 
This confirmed my earlier forecast of the useful results to be expected from the 
excavation of these levelled tumuli. They proved of interest not only for their 
architectural details, but also for the imported Greek pottery 1 found among 
the tomb-goods. It is noteworthy that several quadrangular burial structures 
were also found. 

When we were examining these tumuli in September 1953, we observed that 
there was ordinarily not more than 6 inches of surface soil above the tufa here! 
The ground is rough pasture, and it is not surprising that clear grass-marks of 
turn ulus-outlines were visible from the air. 

Each tumulus had an architectural ‘drum’ or base, cut out from the solid tufa 
but not ornamented. The surrounding tufa had been cut away, to leave it 
free-standing. The base stood about 2 feet high and its diameter, measured from 
several excavated examples, ranged from 33 to 35 feet. It was gratifying to note 
that this measurement was exactly the same as that which I had calculated 
from the air photographs, when these tumuli were still buried. They lay very 
close together, sometimes with only 2 feet dear between their sides, sometimes 
separated by irregular belts of unexcavated tufa, 1 

The mounds above these tumuli have now been restored to their original 
height, and the interesting excavation has been concluded. It was useful for 
training purposes and for the further evidence it gave for the date of such tumuli. 
But a greater value lay in the fact that this excavation supplied the conclusive 
confirmation needed for the aerial identification, previously made, of over 
70 tumuli in this area. Further, this was ipso facto confirmation of the discovery 
of the hundreds of others which arc revealed by markings of the same kind in 
adjacent parts of the Banditaccia (Plate 30). 

The whole strip of crop-markings along this south side of the plateau contained 
c. 300 levelled tumuli of various sizes that could be identified w ith certainty on 
the original photograph, besides a number of others that were less clear. They 
are noticeably more clear on the tops of the small rounded spurs that project 
into the Manganello valley than in the hollows between them, into which much 
soil has silted. Careful measurements from the photographs gave diameters of 
between 20 and 50 feet for the great majority of these tumuli, with most of them 
nearer the larger figure. 

One of the most important aspects of these discoveries is that the passage- 
entrance to the buried tumuli is also visible in so many cases. The entrance has 
the appearance on the air photographs of a short, dark marking in the side or 
the circle—produced, of course, by the considerable depth of soil that has filled 

1 "NottvCiJc nil pezzo run isenzione gret^ zrc^ica inttsa . 1 A preliminary notice of she work appeared 
in Archttfogu 1 C/dttMttp vol III, fasc. II, 1951, 211-2, Definitive publication k planned for jVitffiir drglt 
&ram' T 

* It is interesting 10 note that similar, irregular-shaped areas of tufa can be identified farther along the 
plateau„ between the buried tumuli and planned from the parrh-martings above them; see Plate 31a. 
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the passage and now promotes extra growth in the vegetation (crops or grass) 
above it. The ground photographs on Plate 29, of excavated examples, should 
make the explanation clear. On my site-plan (Fig. 8) 1 have indicated the 
positions of the buried entrances into the heart of the levelled tumuli whenever 
they could be identified from the air with reasonable certainty. A number of 
tumuli can be seen to possess several of these passage-entrances to tombs; and 
Professor Mcngarclli observed, during his excavations, that such a group of 
tombs in one tumulus was normally spread over a generation or two. 

It is very disturbing to record that in the last few years large areas of arable 
at the centre of the Banditaccia have been given over to intensive vine and 
fruit-tree cultivation. This has particularly affected the zone round, and 
between, the Turn, della Nave and the Turn. Animali Dipinti (see plan, Fig. 8), 
which was full of the crop-markings of buried tumuli when my air photographs 
were taken. In consequence, these tumuli are now becoming impossible to 
locate on the ground and all future excavation will be gravely impeded. In 
| P53, for example, the change ofculdvation had already made it impossible to 
trace the positions of tumuli Nos. 3 and 4 on Fig. 8, which formerly could be 
found and measured every year as long as the land was under corn or grass. It 
would be disastrous if vines and fruit trees were allowed to spread any further 
over this site or other famous cemeteries of Etruria, for it must be emphasised 
that the tombs below the tumuli whose surface mounds have been levelled arc 
as important as the battered remains of the tumuli that survive above ground;— 
and equally deserve preservation. Aerial photography, if properly carried 
out, soon shows which areas should be protected and kept free from trees and 
vines (and also from the ‘deep-ploughing’ into the subsoil which today is the 
preliminary to planting them). 

The unfortunate results that follow such forms of cultivation can be seen 
when Piatc 30 (1944) is compared with an air photo taken about two years ago 
for the Sovrintendcnza allc Antichit a of Southern Etruria and published in an 
important booklet Prospe&om Archeologiche (1954) by Ing. C. M. Lend (Tav. X). 
This latter photo was taken on infra-red sensitive film, but the buried tumuli 
could not be dearly seen, as they had been before this part of the cemetery was 
carved up into little fields, vineyards and orchards. The buried tumuli, we must 
note with regret, cannot ever again appear as well defined as on the photo of 
1944. This part of the Banditaccia has undergone a radical change in the last 
year or two. 

Plate 31a, which is an enlargement of a part of the original air photograph of 
1944, shows the central sector in this zone of ‘ghost’ tumuli as revealed by crop- 
marks along the southern edge of the Banditaccia plateau. 1 It makes a remar k- 

1 After the harvest, when the tell-tale crop-marks have been cut down, these luntuli are impossible to 
trace in Hubble (even with the air photo In one's hand), but in the autumn, when the earth is ploughed, 
their general positions are again revealed, this time by ‘soil-marks' (useful, but |«s precise in outline than 
crop-marks). These soU-marLs are dear both on the ground and from the air as roughly circular patches; 
in these the orange-brown soil contain* an abnormally high quantity of little fragment* of tufa (grey 
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able contrast to compare this with the ground photograph on Plate 31b, which 
I took in July 1947. This shows the crucial part of the same area, looking west 
along the edge of the plateau, with the ravine of the Fosso del Manganello on 
the right and the Turn. Animali Dipinti on the left (just outside the photograph). 
It can be seen from iliis picture that there is a complete absence of surface 
mounds; but, below the surface, the soil is full of tumuli-foundations. There 
could be no stronger proof than this of the fundamental importance of air 
photography to Etruscan archaeology, and the necessity of experience in 
choosing the right seasonal conditions for taking ihe photos. 

Only one of the levelled tumuli on Plate 31a has any substantial trace of the 
original mound above it. This was the largest (Fig. 8, No. 5), of special 
interest, with a diameter of no less than 120 feet (as measured photogramme trie- 
ally from the very clear crop-mark outline of its buried tufa base). On the 
ground it shows a gradual rise to about 5 feet in height at its centre, as can be 
seen on Plate 32a, a photograph taken during my field-work at Cervcteri in 
1953. Tile tumulus mound is indicated by the rising and falling line of the fence 
on the right of the trackway which crosses it diametrically. The distant figure is 
standing on its further circumference. The mound has been much flattened by 
ploughing, and still more by the new trackway which now crosses it but did not 
exist when my air photographs were taken. Without study, this extensive mound 
might be mistaken for a natural undulation in the ground, and although it is 
one of the Largest in the whole Banditaccia necropolis this tumulus bears no 
special name. But the crop-marking also indicates (Fig, 8) two or even three 
buried entrance-passages to tombs within, and, in fact, under this tumulus 
lies the magnificent Tomba Morctti (the short sloping passage entrance down 
to it has been cleared again in the last year or so). The chief feature of this tomb 
is a great underground chamber cut out of the tufa, w r ith two massive tufa 
columns supporting its roof. It is an impressive sight. Inside, seven smaller 
chambers were spaced symmetrically all round its sides, and outside there is 
another on each side of the doorw ay. It was excavated years ago, but has never 
been systematically published. The whole tumulus, and especially its other tomb- 
entrances, deserves greater attention. 

Some of the lesser-sized levelled tumuli seen as light-toned circles on 
Plate 30 are probably tumuletti arcaiet . * 1 This small and early type of Etruscan 
tumulus had a circular rock-cut base, in which a narrow' entrance opened down 
into a simple little burial chamber, excavated in the rock but covered in by an 
artificial roofing of stone blocks. These structures were numerous in the 7th 
century b.c., leading on to the larger and more complex forms of tumulus w'hich 


with white flecks), from the debris of the levelled mound piled above the tumulus and composed of the 
infa du£ out when making drum and tomb. 

1 The plan and section of an example can be seen in Studi Etmfthu 1 + Eav- XIXaj and a good ground 
photograph of the squat* beehive shaped appearance of several excavated and restored at Caere is given 
in Prof Pal lot lino's booklet {rg39, p. 40) in the Itinmiri dd Musei i Mamim<rnZi rfTta/id. 
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reached their fullest development in the 6th and 5 th centuries; and the medium¬ 
sized and larger ones revealed from the air ou Plate 30 (particularly those 
with several passage entrances) would seem to be of this later type and period. 
A little later, tumulus tombs gave place to a type having a single large tomb 
chamber, abandoning circular tumulus construction. 

I have chosen several clearly defined examples as representative of those 
below ground. Their crop-mark measurements, as taken from Plate 30, are as 
follows:—- 


Approximate Diameter 
of Tumulus in Feet 

Passagt-eninimts 

No, r 

43 1 

One 

No. 2 

40 

Possibly Lwo 

No. 3 

43 

One 

No, 4 


Two or three? 

No. 5 

I20 l 

Two? 

No. 6 .. 

,, 80 

Possibly four 

No. 7 

35 

One 


The tumuli that are shown by a plain open circle on Fig. 8 survive as 
obvious earthworks above ground. The largest (e.g. the T. della Nave, T, Animali 
Dipinti, T. Scudi e Sedie) have been restored and arc fenced off. The paintings 
and reliefs in the tombs within them have often been described. Their mounds 
serve as useful landmarks when locating the positions of the levelled tumuli 
on Toot, I have refrained from indicating the positions of tumuli and other 
structures inside the excavated zone, as these lie outside the scope of this chapter 
and require an exact ground survey. 

The levelled tumuli are not visible from the air at all seasons. Out of six 
low-oblique air photographs of this part of the Banditaccia taken by an Italian 
aircraft before 1939, and kindly shown to me at the Museo di Villa Giulia, only 
one gave any hint of the crop-marks T have illustrated here. In addition, I 
examined a mosaic made From Italian vertical air photographs (with scale 
1 : 9,300} taken on 1 May 1935, but not as yet published. This confirmed that 
these crop-markings were also visible in that year and obviously appear whenever 
conditions are suitable. I could see, too, the 'grass-marks’ of many other levelled 
tumuli on the pasture-land further east along the Banditaccia plateau (beyond 
the area covered by Plate 301. The mosaic also showed others of the same kind 
on Monte Abctonc nearby, to which I must next turn;—here, too, the combina¬ 
tion of aerial photographic interpretation with field work on the ground has 
given very Full results, which 1 shall now describe for the first time. 

1 These arc not the same as Nos. i and 2 hi my original article, which tie cmuidc Uic area of Pkue 30 
in this book. I have very slightly revised my calculated measurements of the others. 

1 It may be noted, by comparison! that the Largest tumulus in Prof. Mcngardli 1 * excavations {hi* 
‘Tumulus II 1 ) measured 135 feel in diameter. 





; i t j H\ i I I.nr. .1 hit a enlargement nf Phut 30 En- show buried tnnudus foundations i,wluie circles). entrances to ilirm, find a EEia j<ji- 
IiniwI ninrlciy road see Fig. 6 ami p. 124.1* J?dtne Im gnmnd photo oJ the same urea, taken of the same sou ill side uf the Hand i tarda 
plateau looking west* at a season when the distinctive marks in the grass had tint yet appeared. The rame lies between A and Bun 
Fiji* d r I ojudge from ! ha- ground photo* who wouJd think that this level grassy field contained the Inundations of more than 100 levelled 
Etruscan tumuliThe ground photo h n per lev! proof of the value of the air view. Pft< (Id Br/tiifnrd, July 31)53. 







.Mow. CctivsrrLRi, Baxhitai^ia. The rising line of live fence on the right shows the profile of a huge but 
almost levelled tumulus mound No. 5 on Fig. H. The buried outline of the circumference can he mapped from 
the air (Plate 30 and the diameter, measured photogrammetrically* isr. ran feet, hcontains theTomba Moretti, 
(b.r Beluiv, Collk Faktano. A good example or a levelled Etruscan tumulus mound shown by a circular white 
■soihmarkh It is tumulus No. 15 in this cemetery round from the air. See Fie. 11 and u. im Phi. Bradford, 

Srplfmiltr 1953 . 
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(ii) The Monte Abetone (= Abbatone ) Cemetery, 

The plateau of Monte Abetone, wliich is greater in extent titan that of the 
Banditaccia, faces the opposite flank of the Etruscan city which was thus sand¬ 
wiched between these two cemeteries (see Fig. 6), Although Monte Abetone 
was the site of a necropolis of major importance (no less perhaps than that of 
the Banditaccia), comparatively little is known about it in detail and still less 
has been published, Scarcely more than half-a-dozen tumulus tombs (e.g. Turn, 
forlonia and Turn, Camp ana) have been adequately explored. An air photo¬ 
graphic plan of its layout (sec Plate 34 and Fig, 9) is therefore a contribution 
of some value to the comparative study of Etruscan cemeteries, and has, in 
fact, mapped the position of 600 buried tumuli. It is essential, too, for the 
preparation of a proper record of levelled tumuli, to preserve them from 
damage. 

Monte Abetone is steep sided and flat-topped,—one in the series of long, low 
plateaux that stretch like parallel fingers from the inland edge of the coastal 
Maremma plain. The cliff face of its northern edge springs abruptly from the 
narrow flat valley of the Mol a stream (Plate 35) and is exactly matched by the 
scarp of the Etruscan city plateau to which it looks across. Inland, rise angular 
wooded hills; there is a fine view seawards and all round. About one-quarter 
of the surface of the plateau (at its western end) is rough pasture in which many 
wild plants, herbs, this ties and brambles compete with thin grass. The eastern 
three-quarters is arable and cultivated with com. There is little except a few 
bushes anywhere on top to interrupt this great bare expanse. Conditions 
are perfect for aerial photographic discoveries, for the soil is very shallow above 
the rock. This was confirmed by the study of a number of British war-time 
air photograplis, which covered most of the plateau. 1 After examining them in 
detail I returned in 1953 to make a careful reconnaissance on the ground of 
a number of features which they revealed. It is from these photographs, and not 
the Italian mosaic, that I have taken the details that follow. 

Let us begin with the framework on which the cemetery’s plan was developed. 
The feature of prime importance which the air photographs made clear from 
the start was the layout of part of its original road system. The course of two 
major tomb-lined roads [vie sepolcrali) could be identified for long distances. 
These ancient arteries through the necropolis lie buried today, but their 
line is betrayed by grass-marks and soil-marks above the deep silt filling 
them. 

One of these cemetery roads is of particular importance (see Plates 34 and 35, 

1 In those taken in May and June, Lhe levelled tumuli at the western end showed very clearly as grass- 
marks, The eastern portion was only covered by the June photographs after the crop had been cut p and sc 
was Jess informaiivc + A fence (marked on Fig, 9) forms die dividing line between these twq areas of 
differing vegetation, My study of air photos in ic^li has added many more levelled tumuli, at the eastern 
end- 
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Figs. 7 and 9). It can be traced photographically (and thence on the ground) 
for a considerable way down the centre of the Abetone plateau and probably 
runs throughout its whole length. It is now* apparent that the position of 
this great spinal road matches that of the principal one dow n the middle of the 
Randitaccia,—that which passes through Mengarelli’s excavated zone and has 
so long been famous. The road climbs the western cad of the Abetone plateau 
as a deeply worn trackway, here still in use (Plate 35), but from this point 
onwards its course is no more than a shallow grassy depression (up 10 30 feet 
wide) whose true alignment is difficult to follow at eye level (Plate 35), unless 
one has the air photographs in hand as a guide. On the photographs this sacred 
way is defined by the circular grass-marks of buried tumuli in a continuous line 
along each of its margins. But on the ground this clear-cut avenue is much less 
obvious. True, we could catch a glimpse, here and there along its course, of 
a foot or two of the weathered tufa circumference of a tumulus drum protruding 
from the surface, with the characteristically cut moulding to ornament its edge. 
Of the tumuli 1 shall speak in a moment. Roughly parallel with the ancient road, 
but a little distance from it and easily distinguishable, there runs the modern 
farmers’ trackway along the centre of the ridge. 

Professor Pallottino tells me that, until now, no publication has specifically 
described this great cemetery road on Monte Abetone. Its course is mapped 
on Fig, 9, 1 probably for the first time with precision. This seems to correspond 
to an ancient road (of which no details were given) which is indicated on 
Mengarelli’s small-scale map in Studi Etruschi, XI, 1937, Tav. V. 

From the air we can also see that, about 1,000 yards from the point where it 
first tops the western edge of the plateau, this major artery is crossed by another, 
forming a very important road junction (sec Fig. 9). The traces and causes 
of the outline of the second road are the same. I have follow ed it on the ground, 
but without air photographic help it cannot be termed conspicuous, until 
one’s eyes arc directed to its course. It finally curved towards a narrow re-entrant 
valley, cleft in the plateau’s side, and continuing downwards (a path still 
exists) it must have crossed the Valle della Mol a to reach the Etruscan city 
opposite. This w as doubtless one of the chief routes for the funeral cq rtiges up to 
Monte Abetone. Upon its plateau, the surface (though flat) has undulations both 
natural and artificial. In areas where the air photographs are unhelpful (e.g. 
because the crops were harvested at the time) we are made to realise how much 
we depend on their evidence for identifying these roads; but even in such areas 
they give us some indications (e.g. soil-marks) of several possible roads in addition 
to those I have described. When systematic excavation begins the first stage 
should certainly be to take advantage of the flying-start given by the air photo- 

1 There is also a leaser i-ia *epokralt f on a spur Mill further south, which cao be distinguished on the air 
photographs and on the ground by the traces of levelled tumu.ll along each side. This can be equated with 
markings on MengarelIi T s map* and I have included it on Fig-. 9 chiefly to show the greal stent of the 
necropolis area on this side of the city. 
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graphs, and, with their help, to complete the details of the cemetery's road 
system by well-placed test-trenches. (See p. 144. for the latest discoveries,) 

These roads, as mentioned, are not the only aerial discoveries. Serried ranks 
of levelled tumuli can be seen, tightly packed together, all over the western part 
of the plateau, as thickly clustered as in any known Etruscan necropolis. These 
I identified, counted, measured and planned in the same way as I did on the 
Banditaecia. More than 220 buried tumuli have been securely identified in this 
part of the cemetery alone, from British air photographs taken in the months 
of May and June, 1944, and their positions are shown on Fig. 9. Many are 
; digued in a series of symmetrical parallel rows. In a large proportion of them 
the exact position of the original passage entrance to the tomb below can be 
clearly recognised, as a dark line of brambles on the edge of the light-toned 
circular grass-mark caused by the tumulus drum. Several tumuli showed the 
markings of two of these buried tomb entrances. The photographic scale of the 
original prints was rather small, and although good enlargements were made 
these very small features cannot appear so clearly when reproduced in a book 
illustration. But their markings though tiny were unequivocal. Most of the tumuli 
measured no more than 1 millimetre on the original photographs! This made 
careful work essential; but with experience, as I explained in Chapter 1 , such 
very detailed examination is quite an ordinary matter, given good prints under 
strong magnification. Many of these tumuli have been opened anti robbed. 

These levelled tumuli are mostly of small to medium size; varying between 
30 to 45 feet in diameter, measured photogram metric ally across the grass-mark 
of the circular foundation-drum. One, at least, is 50 feet across. Such measure¬ 
ments can be trusted to be accurate, and I will give an instance. In 1953 
1 measured a typical example on the ground; the edges of its drum were visible 
at a few points (the surface soil being eroded by rain and weathering). Its 
diameter was exactly 42 feet. Measured from air photographs of 1 : 13,000 scale, 
taken from a height of several miles, it was 0*9 of a millimetre across, equal to 
40 feet at this scale, A ground-photograph of the circular grass-mark above this 
tumulus, which I took on the same occasion, is reproduced on Plate 35b, The 
grass-mark was due to differential growth. It consisted of a roughly circular 
clearing among tall grasses, weeds and thistles, and corresponded to the outline 
of the tumulus drum of tufa. All but the last inch or tw o of surface soil had been 
washed off the top, on which only small creeping plants and dwarf kinds of 
grass could exist. The contrasts of natural vegetation were exceptionally clear 
on the ground, and it is not surprising that such features can be well mapped 
from the air. The taller grasses, of course, flourished above the deep soil sur¬ 
rounding the tumulus, where the tufa had been cut out in order to leave the 
drum free-standing. In various parts of the necropolis the photographs also 
showed several grass-markings of angular-shape, and these indicate large 
structures of a different form (varieties oflater tombe a camera, etc.). 

T must not weary the reader with an excess of detail. It is not possible here 
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to list the dimensions and individual details of all the tumuli found, but it is, 
however, essential to emphasise that such a list and a large-scale plan could be 
drawn up. 

If further suitable photographs were taken at other times of the year to 
extract the full total of tumuli from the eastern two-thirds of Monte Abetone, 
there is no doubt that one could add the positions of other buried tumuli by 
hundreds. If under corn as usual, early in May would be the best season. My 
air photographs 1 gave strong indications of the great potential importance of 
that part of the plateau, for (even when only covered by stubble in June) it had 
the same, typically diagnostic, ‘mottled’ appearance which the tumuli-filled 
areas on the Banditaccia also show after harvest. 

Today, a full knowledge of the plans of cemeteries is urgently needed in order 
to take measures to save buried and un-rccorded sites from damage by 
agricultural schemes (see p. 141). 


Tarquinia 

The Monterozzi necropolis—probably the largest single continuous zone of 
tombs in Etruria,—lies 42 miles N.W. of Rome, and further up the coast beyond 
Cerveteri. The cities of the living and the dead anciently confronted one another 
across a wide valley among the lines of low hills which rise horn the back of 
the coastal plain as at Cerveteri. Here too, at Tarquima, the position was a 
favourable one for a city-state that was both a land and sea power. Parallel with 
the plateau called the ‘Piano di Clvita’ 1 where the old city stood, there runs the 
longer ridge on which its great necropolis lay. This was wedge-shaped, tapering 
to a point on which is poised the modern town (styled since 1872 Corneto 
Tarquinia), with its sheaf of medieval towers looking down on the Marcmma 
plain. From the outskirts of the town the necropolis extends for no less than 
2 miles up to ‘Secondi Arcbi’, with a probable addition of a Further half-mile 
beyond that point towards the spot called Pisciarello. We shall concentrate on 
the central sector of this necropolis (Plate 36), Today, it is for the most part a 
great expanse of unfenced ploughland, but there arc three convenient fixed 
points of reference, Prim! Archi, Arcatclle and Secondi Archi (see Fig. 10),— 
the remains of a medieval aqueduct. ‘The whole surface is rugged with tumuli, 
or what have been such but arc now shapeless mounds of earth’, wrote Dennis, 

1 They abo show other Matures of Interest* including a long sector of the ancient road from Caere to 
Pyrgi which is visible os a soil-mark between the Terntia di Zantbra arid the Montetosio cumulus [for 
this road, see StwH Etrwdu* XI, Tav* V p map). 

1 The nils of this city has potentialities for air-photographic discoveries [as do other Etruscan towns, for 
example Vulri). Its plateau i i level anti open.* without any encumbrance of olives or vines; and the outlines 
of buried buildings art visible as crop-marks or shadow-sites, at the right season of the year or time of day. 
But Roman occupation is a compl Leasing factor 

For an account of sporadic excavations on the dty plateau, and its problems, see M. Failo? tino to 
Mommatti Attikhi, 1937, 36 seq., 559 scq.; and Dennis, op. cit. r vol. I, 4*4- For the latest excavations in the 
city* see P T Romanelli in Mtizi* dtgtt Sam, 1946, 192 wq* 
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‘giving to the hill, even when seen from afar, a strange pimply appearance’, 1 and 
thence comes its name, Monterozzi. In his day it was still rough pasture 
sprinkled with myrtle, wild olive and broom; but it has since become arable and 
every year the plough has still further erased the tumult mounds,—in many 
cases completely. 

Dennis, with his quick eye for the potentialities of terrain, gives a valuable 
picture of the state of the cemetery a hundred years ago when it was being 
ransacked, and describes the scene in the same clear-cut maimer as his con’ 
temporary Edward Lear* would have drawn it. ‘Wide sweeps of bare country on 
every hand,—the dark, serrated range of the Tolfa hills to the south,—an 
acqucduct of many arches in the foreground; and the sunny blue of the Mediter¬ 
ranean, the only cheerful feature in the landscape, gleaming on the horizon’. 
On ascending the Monterozzi ‘the strangely broken surface of the down at once 
arrests the eye’. Separated from it by a deep vale stretches a parallel ridge, 
browed with white cliffs, the site of the Etruscan Tarquinia; seaward lies the 
plain, stripped of its ancient woodland, surveyed by the battlemented walls of 
Corncto; beyond and northward up the coast the bold headland of Monte 
Argcntario, and in clear weather even the peaks of Elba remote and grey on 
the horizon. The whole scene is tinged with the comfortable melancholy of the 
Campagna,—the kind of solitude that combines a sense of space with that of 
intimacy, so agreeable to latter-day diarists, 8 though misleading if too uncritic¬ 
ally transposed to the scene of the active cities and fields of the Etruscan land¬ 
scape. 

Once again it is necessary to refer to the prolonged rifling and destruction 
of tombs and tumuli in order to emphasise fully the present necessity, and unusual 
difficulty, of drawing-up a comprehensive plan of the cemetery that will show 
all the chief tumuli, ancient roads, etc. If it were not for the air photographs 
one might well despair, for so many of these structures have only the slightest 
surface indications remaining. But a determined effort is essential now to 
mitigate, and to end, the inheritance of confusion From the past, if we are to put 
future work on a sound footing. All that was previously known of the Monterozzi 
necropolis, and of the smaller scattered cemeteries on hillsides round the ancient 
city has been collated and summarised with un-rivailed care and skill by 
Professor Pallottino (Monumenti Antichi t XXXVI, 1937, 6-Gi6), who divided the 
history of exploration here into three phases. (1) Haphazard looting and 
sporadic digging doubtless began in Classical times. Individual episodes can be 
documented with dates from 1489 onwards; precious metals and other grave- 
goods were on several occasions utilised by Renaissance Popes as a convenient 

1 Op. rit., voL I r p. 3G2. 

* Both men were exploring the Campagna with equal energy* on foot and by ‘diligence* during the 
1840*1, sketching a countryside that was still wilt! enough. One winders if they ever met, perhaps, at the 
dinners and receptions given by the numerous and wealthy English rn]ony in Rome. Lcar*s Views in Rome 
and its Erwir&m was published In 1841. Dennis began hb tours in 184a. 

1 See The Times, 7 February 1953. 
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source of treasure. Towards the end of the i8th century an Englishman, James 
Byres, visited the necropolis (in company with Piranesi, it is said) and drew 
many painted tombs, of which several have since been lost. (2) c. 1823-81. A 
long period of the most Intense activity began in 1823, when Awolta (while 
digging into a tumulus for stones to mend his road) accidentally penetrated into 
an intact tomb of great richness. Popular imagination was startled and intrigued 
by his account of a noble figure in armour that crumbled into dust while he was 
gazing down through an opening in the roof. The town council became intent 
on opening more painted tombs, whose novelty stirred up a sudden frenzy of 
exploration. Three dealers in antiquities are reported to have cleared 40,000 
scudi in three months in 1830, at a time when t,ooo scudi per annum enabled 
a man to live prosperously and keep a carriage. Little of such excavation was 
adequately recorded, published or planned, and the activities of the local 
antiquaries, and of others attracted from abroad, throw depressing light on this 
nascent phase in the history of Archaeology. In 1839 Awolta estimated that up 
to 2,000 ‘depositi sepolcrali’ had been discovered in the previous year. German 
archaeologists were especially assiduous; and there was a touch of comedy in 
the solemn presentation by a local landowner to Ludwig I, King of Bavaria, of 
two of the chief painted tombs in their entirety,—upon which the King had 
them locked anti barred, and kept the key. Professor Pallottino sums up this 
phase by observing that the necropolis was primarily treated as a quarry for 
museum specimens, adding that ‘the ransacking of the cemetery without a 
coherent plan of operations continued up to the end of the century, when fickle 
archaeological enthusiasm all at once abandoned Tarquinia for other sites and 
problems’. (3) From the last years of the 19th century, excavation decreased 
rapidly. But tombs continued to be forgotten and lost, as for example the Tomba 
del Citaredo which was open as recently as t888. In 1930 the large Tomba 
della Mercareccia was luckily rediscovered, after being lost since the middle of 
the last century. But until recent years, in many ways the best fate that could 
befall a well-preserved tomb was that it should become blocked with rubbish 1 
and inaccessible as quickly as possible. As a result of the troubled history of 
discovery on the Montcrozzi, a map of the hundreds of tumuli now levelled 
could scarcely be provided without the aid of air photography. 

Only a hundred years ago the peasants were still pulling to pieces the bases 
of the tumuli for the sake of the masonry blocks. Many of the best tombs had 
long been used as cow-sheds or sheep-folds. It was through the energy of Awolta 
that some of the painted tombs were first fitted with doors* and locks, as late 
as the mid-19th century. Dennis gives a good account of this lively old gentle¬ 
man, and also of the way in which tombs might be discovered and yet disappear. 

1 Through neglect* dm might happen quite rapidly h and in 1839 Mrs, Hamilton Dray reposed that at 
Caere h only three year? after its discovery* it was already difficult to enter the parages and chambers of 
the RegoLiru-Gala^k tomb [Tow fa ihr Stpukhra of Anrimt Efevrif, 352), It has now been cleared, 

* Some of Awblta T i doors were repeatedly broken down by the wniadini. The tumulus tombs were 
alsn wAcd by vagrants and sheepstealrm in hiding- 
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Thus, once, when prowling ‘among the countless mounds and pitfalls that 
chequered the surface of the Monterozzi’ he came upon a pit 6 feet deep, over¬ 
grown by lendseus; ‘at the bottom was a hole barely large enough for a man to 
squeeze himself through'. Dennis wormed his w'ay down and by a taper’s light 
recorded the painted scenes in the 'Tomb of the Black Sow’ . Although formerly 
accessible, its site was unknown to the custode. Such a disappearance, and that of 
other painted tombs and whole tumuli, w'as often accidental. On the other hand 
some were purposely concealed, and it was no uncommon thing for a stranger, 
on making the tour of the Monterozzi, to be accosted by some labouring man 
who would promise to open for him a painted tomb, ‘which nobody else had 
seen’, for the douceur of from 20 to 50 francs. 1 

For the atmosphere of 19th century Etruscology, and the background to the 
problems of planning the Monterozzi necropolis today, the ingenuous but honest 
impressions of Mi's. Hamilton Gray in (839 add some details of interest for the 
archaeology of Archaeology:—although her occasional moralisings about ‘the 
march of discovery’, as applied to the diggings of the treasure-hunters, are 
decidedly reminiscent of the ‘March of Mind’ and the ‘Learned Friend’, 
attitudes wittily satirised by Peacock in Crotchet Castle a few years before. But 
she gives interesting eye-w itness accounts of contemporary methods 1 of excava¬ 
tion (c.g., at Veil), ‘The foreman of the labourers took his pick-axe and struck 
the ground in many places but it resounded to the tufa*. Eventually, by com¬ 
bined probing and ‘hosing’, 3 ‘the foreman found the earth deep. He then searched 
about until he came upon tufa and distinctly traced upon the grass the part 
where the tufa and soil met upon the upper line of a door 1 . Filling-in might have 
to be done the next day to restore the [and for sheep grazing. ‘When this genera¬ 
tion has passed away, what is there to preserve the memory of the ground they 
hired, searched and filled in again . . . and who is to say what was found in 
any particular tomb ... or what ornaments are contemporary and were found 
together?’ ‘In fifty years time the men who opened it, and those who saw it 
opened, will be no more’. ‘No plan has ever yet been made of the ground 
explored’. There is a curiously modern note of regret in such comment. She also 
observed that the smaller, earlier tumuli more often contained rich burial goods 
than the larger and more prominent ones which had invited spoliation (adding 


1 Dennis, op. dt. r Yol. h 384- 

1 All the chief dealer* had slaked out ihrir own excavations at different cemeteries, and so aho had the 
great landowners (including Lutien Bonaparte* recently settled in Etruria). There is a memorable 
description of the veteran collector Cainpai Lari returning from [lie day's digging;, nun [stained but in 
dignified black at the head of Ms men with their mattock^ on the way td his garden full of sarcophagi and 
reconstructed tombs. His whole house deemed wiih sepulchral baked clay*, There were quantities of white 
rabbits running about in the garden* which jumped out unexpectedly from among the fcatsi ril™, vases 
and broken marbles. Some people (bund this diseoneerE.il«gj but Campaign said that he ^thought them 
Appropriate, for they were animals, that loved sepulchres and were constantly found among I he gravea't 
1 A method occasionally useful where the rock lies close to the surface. When this la thumped with a 
weighted rammer the sound given has a dull tone; above deeper soil filling an ancient ditch) the tone is 
more resonant, 



fa) (h) 

33, Cm le Pant an o, midway between CivrrAVECCfiiA amt Tahquinia. Vertical views showing 
symmetrical while soil-marks indicating the positions of about fifty Etruscan burial nimituta. levelled 
by ploughing Some appear up In? grouped in twos or threes No- eh . These air views gave the 
Jim map of the cemetery. Eastward from No* 7 an alignment and a dark line suggest a buried cemetery 
roach Comparative photos ate valuable for a detailed study; a 3 April, 1943, b 18 May, 1944+ 

See Pig. iE ami p. 1 412. Crown Copyright RfSfn rd. 









34- Gekveteki, Monts-: Abetone. Vertical view n May, 1944) shoving i * the positions of hundreds of buried Ikruscim urnudus- 
Ibunduiions revealed by the white circles of parch-mark* hi grass; ,i\ the dark outlines of buried Klmscun roads meeting at a junction, 
be* the large dark area marked *A\ Cloud-shadow is a limiting factor, but in spite of this the photograph is of great ardiacological 

value, Sec Fig, 9 a [id p. 127. Crown Copyright ftesmed* 





35» Monte Abetone. {a View of the north side of the plateau occupied by the Etruscan cemetery, 
facing its ehy (sec Fig. 9). (b) 'Flic figure stands on a circular patch of sun-burnt grass f typical of the 
"grass-marks" which have revealed 600 buried tumulus foundations on this site. A growth of tall weeds 
outlines the deeper soil which surrounds its circumference, (c 1 A trackway climbing the western end 
of Mi Abetone, the beginning of a major Etruscan road along the centre of the cemetery* [d) A view 
along its continuation, 550 yards to the east, where buried and under grass. The fence crossing it 
(marked on Fig. 9) shows its sunken line. The air photo on Hate 34 has mapped its course, bordered 

by buried tumuli. Ft o Bradford^ StpUtnbt.r 1953. 
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characteristically, 4 thvis the lowly cottage stands, while the high towers fall’). It 
is certainly important to emphasise that some of the many smaller levelled tumuli 
revealed by air photography should still be of special significance for this reason. 

The absence of a general plan of the site long continued to be a serious 
difficulty, and imposed limitations (as late as 1934) on Akcrstrdm’s discussion 
of the distribution of tomb types here in his Studlen uber die Etruskisdien Grdber, 
It was not until 1937 that a beginning was made, with the sketch-plans 1 in 
Professor Pallottino’s authoritative publication. These were based on the 
monuments most obviously recognisable at eye-level today and as many of those 
previously recorded as can now be identified. But, in spite of their great value, 
it is important to keep in mind that they were only intended as sketch-plans, 
being {unavoidably) approximate and generalised in various ways. In vicw r of 
the immense difficulties in mapping so large an area as the Monterozzi necrop¬ 
olis, some inaccuracies and omissions were bound to appear when comparing 
the results of ground examination with vertical air photographs. The latter 
supply the basis for a comprehensive site-plan with a very high degree of 
accuracy and detail. It is, therefore, in no capdous spirit, but rather to supple¬ 
ment his praiseworthy efforts, that I must indicate some corrections to be made in 
Pallottino’s topographical 4 framework. The new light on the distribution of 
the tumuli is, however, of greater concern. The air photographs show a con¬ 
siderable number of tumuli, clearly and exactly located, on every side of the 
Casa Santilonl (see Fig. 10). Their outlines can be very' clearly seen as small, 
Ught-toncd, circles; and with the help of the air photographs these can all be 
identified on the ground. Without such help, at ground level, one only has a 
confusing impression of minor undulations and changes in soil colouring,— 
and it is difficult then to distinguish individual structures, as I was able to sec 
when examining the surface in 1945. We can thus make extensive additions to 
Pallottino’s map of this part of the necropolis, with numerous tumuli not 
marked by him,. Although their mounds are so much levelled 3 there is no doubt 
as to their existence, and they are as much a part of the cemetery as those whose 
mounds arc better preserved and well-known. 

1 In Artikhi (R, Actadcmla Niri/iotialc dci Lined), vol. XXXV], p[ae» IV-VI at end of 

volume. Prof, CuHrcta had earlier begun the system or numbering the tomb* in a progressive sequence 
see also Romanelli, Jfpt. 1943, 213 setp 

- E.g. (i) The crack (b'tdJXGJd) between Arcatelle and Secondi Archi, which is siti important landmark, 
is straight and haa no change in direction midway, (ii) The line followed by the edge of the escarpment 
('ripa calcanea 1 ) which forms ihc principal boundary of the necropolis is inaccurately planned [whether 
its top or its bottom Lh shown), (iii) The line of (he east arm of the Y-shaped valley (known to have been 
a rtri stpahmlt) running from Arcatelle to the Strati a IVqvinriaic is much more irregular than h indicated. 

Such topographical details are important R if the tumuli arc to be positioned correctly. Further, some of 
the large tumuli marked by him about half-way between. t.’asa Santiloni and Arcatelle on each side of 
the trackway need corrections in their positions relative to one another* 

Moreover, the scales of distance on bis two sketch-maps that rover the areas between Prtmi and Secondi 
Archi are also only approximate* the scales beinp; demonstrably too small when checked wslh mcasurcmcnig 
both from the Italian 1 : 25,000 map and from the vertical photograph*. 

1 Sec latest prools in 1946-7 by drilling, p. T44 
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In his careful reconstruction of the plan from the available sources, Professor 
Pallottino fully recognised the inherent limitations of the evidence, and the 
misleading appearances that it might create. Of the Arcatelle area he wrote, 
‘Here, also, the lack of precise indications for the most part prevents the exact 
topographical localisation of the tombs that have been discovered and described: 
with the result that the archaeological plan is compelled to be silent, when in 
reality it should be nearly black with distribution spots’. The wisdom of Iris 
judgment is confirmed by Plates 36 and 37. 

In the sector between Arcatelle and Secondi Archi the air photographs make 
an even more decisive contribution, adding several hundreds of tumuli and 
tumuletti to those mapped in Monumenti Antichi. Their density and number arc 
not surprising when the centuries of use are remembered, and their irregularly 
scattered distribution to fill up every space is also to be expected. Although 
successive phases of use may have obscured some of the early layout of the 
cemetery roads, the air photographs (which throw fresh light on the course of 
several} do not give any support to the supposed elaborate planning of the roads 
through the major Etruscan cemeteries, imagined by some to foreshadow 
Roman rectilinear grlddcd plans. 

Thus, in the areas for which only a generalised indication of‘Zona di Tombc’ 
was previously marked by Professor Pallottino we can now point with precision 
to the positions of tumulus-foundations below the surface. Some parts of the 
necropolis reveal them more clearly than others do; and, obviously, we should 
learn more from photographs of still larger scale, or from those taken for the 
purposes of comparison in successive years when differing conditions of vegeta¬ 
tion existed. Such comparative study is of the greatest importance in building- 
up the plan. 

At this point, some further details about the photographs themselves arc 
desirable. The photographs illustrated here were taken on 16 February 1944, 
at a time of the year when the cultivated fields along the top of the Monterozzi 
ridge had only a very thin covering of young growing com. The light-toned 
patches which indicate the tumuli beneath are, as I have said, caused by ‘soil- 
marks’; a normal archaeological phenomenon which has already been discussed 
in Chapter I. After examining the surface of the Monterozzi on foot, I was able 
to confirm that these paler patches are due to an increase in the proportion of 
stony rubble in the soil at these points, and that they represent the ploughed-out 
mounds oflevclled tumuli, which had originally been built up from the rock 
habitually excavated all the way round the foot of the foundation-drum. These 
‘soil-marks’ are in no way 1 connected with farming activities or with the excava¬ 
tions of early antiquarians. Although the presence of such circular stony areas 
is dear on the air photographs, these areas are by their nature difficult to 

1 Practice makes it possible io distinguish accurately- the appearance of the archaeological features 
from the normal surface-markinip caused by patches of rock outcropping at ground level, and to eliminate 
all such marking* from coniideation* 
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measure exactly, as they shade off gradually Into the normal texture of the 
undisturbed earth; and thus they are far less helpful than arc the crop-markings 
and grass-markings at Cervcteri. Further, the passage entrances to the tombs 
under the tumuli are not well shown by soil-markings, as contrasted with the 
way in which crop-markings outline them clearly. Soil-markings, therefore, 
provide only an approximate plan of structures. 

These soil-markings were still very clear on air photographs taken on 
29 March, but others taken on 31 May showed that a covering of crops had, m 
this instance, not helped matters archacologically, and (curiously enough) there 
did not seem to be any tumulus outlines due to parching, like those photo¬ 
graphed at Ccrvetcri on 14 May in the same year. Between Primi Archi and the 
town there was little to be seen except a few suggestions of small tumuli, and 
south of the Strada Provincial in the olive plantations there were no important 
discoveries, excepting a few circular soil-marks in the neighbourhood of the 
outlying Tumuli della Doganaccia; the scarcity of markings here is perhaps 
due to the deeper soU on this slope. As I have emphasised already, it is not 
enough to fly over the area with an air camera; experience and attention to the 
special problems of the site and its terrain are required for successful photo- 

In some cases the outlines of the tumuli are sufficiently clear ^even in their 
ploughed-down condition) to make it possible to estimate their diameter 
approximately* The dimensions of six specimen examples have been calculated 
from vertical photograplis having a scale of i ; 6,500* to^ give an indication o 
the size of the others seen throughout the necropolis. They are indicated by 
numbers on Fig. 10* 

No, l Approximate diameter m feet, 50 
No* 3 *» a 

No. 3 ti » n 

NO, 4 » !* ” 

No. 5 11 jj » 

No. 6 » t* n 

Between the east wall of the modern town’s cemetery near Primi Archi, and 
Second! Archi (a distance of about 1,650 yards), the soil-marks of well over 
800 tumuli, large and small, have been counted on Plate 36; and a number o 
probable ones could be added to this figure. Pallotuno stated that remains of 
about 100 levelled tumulus-mounds were visible between Primi and Secondi 
Archi. Westphal in 1830 said that some 600 of their rounded profiles were 
recognisable on the Monternzzi, Many are still obvious as low mounds. 

The certainties can be subdivided as follows:—(i) f. 130 on the north side 
of the Strada Carrarcchia, between the cemetery and Area telle; these include a 
number of good-sized tumuli near Casa Santiloni which do not appear on the 
plan published in Monument* Antichi , and so it is not now necessary to wntc of this 
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area;—‘we must be satisfied to place the monuments in a more or less vague 
zone outlined with the greatest approximation’■ (ii) c. 90 on the south side of 
this road; some being particularly clear, (iii) c. 270 on the north side, and (iv) 
c. 320 on the south side of the modern trackway between Arcatelle and Sccondi 
Archi. Here, the soil-marks of ploughed-out tumuli are so numerous that the 
ground, on this air photo, appears as if covered with snow. A few of the largest 
(e.g. X, Y, 2 ) can be equated with some shown on Pallottino’s map. 1 He 
indicated the presence of three %one <U Tombe in this part of the necropolis, but 
the vast majority of the tumuli-markings are securely positioned for the first 
time by our present illustration. Some still possess surface remains of their much 
levelled mounds. Such mounds stand out slightly in relief under stereoscopic 
examination, which was found very useful in studying this necropolis. The big 
gaps on Paliottino’s Tavola VI arc now filled, (v) Inside the big triangular area 
between Arcatelle and the Strada Provincial the soil-marks arc faint, but 
nevertheless a number of tumuli can be identified in this important zone in 
which some famous tombs have been recorded. 

This photograph, how ever, gives no indication of the presence of such small 
features as the holes dug for archaic pozzttti graves, several hundreds of which w r crc 
excavated near Arcatelle. It is not in any way claimed that aerial photography 
dene is self-sufficient to plan a she of this kind; it must be combined with much 
field-work (trial-trenching at selected points, electrical-resistivity surveying, and 
mechanical drilling), and the full use of the literary sources which have been 
summarised in Pallottino’s monograph. The combination of all the methods of 
modern archaeological field-research is required. 

The topographical evolution of the necropolis, which was spread over more 
than five centuries, is said to have involved a gradual swinging of the heaviest 
concentrations of tumuli from the cast to the west end of the Montcrozzi. But it 
was not an orderly process; the same holy ground was used and re-used, until 
saturated. The area shown on Plate 36 is known to have been much favoured 
for tumuli in the VII-V centuries B.c. It is probable that numbers of these 
soil-markings belong to this period. 

Finally wc come to the most important of these additions to our knowledge of 
the site. I refer to the ten (or more) alignments of levelled tumuli, indicating 
cemetery roads, whose course has now been defined. One of these, at A (Fig. 10 
and Plate 36), bifurcates to form two branches; the longer arm can be detected 
as running westward for about no yards; and in the opposite direction it can 
even be traced continuing eastwards (road H) as far as Arcatelle, almost 400 
yards distant. Two more cemetery roads are identifiable at F and G, as lines 
of darker tone caused by the earthy silt that fills them and contrasts with the 
stonier tumulus debris along each side. Another is indicated by an alignment 

1 On Fig, 10 I have not attempted to identify the posiilcms of the various individual tombs (as distinct 
fro in tumuli) scattered over E^UoitWi map T because it is naturally not practicable to Identify the Former 
on air phoiGfgraphi without extensive field-work on fool for this special purpose. 
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of tumuli at B for 13,0 yards, and perhaps further still. Professor Pallottino 
suggested that there was a cemetery road along, or near, the northern edge of 
the escarpment between Arcatclle and Sccondi Archi, and there are several 
long tumulus alignments visible in this area (Fig. 10 and Plate 36)* notably 
at C, D, E and I. There is every reason to believe that these indicate interesting 
stretches of cemetery roads, not previously planned. Such discoveries should 
prove most useful. With a limited amount of test-excavation at vital points, 
selected with the aid of the present air photographs, much could be done to 
establish the road-plan. Such a programme of planned test-excavation, even on 
a small scale, would bring results of great value. It is the essential counterpart 
and accompaniment to the policy of the total stripping of large individual areas 
as at Cerveteri today, and would be of equal value archaeologically. 

The Colls Pantano Cemetery 

At a distance of 5! miles (c, 9 km.) south of Tarquinia, air photography has 
brought to light the plan of an Etruscan cemetery, between the modem Via 
Aurelia and the sea, wltich can aptly be named from the ‘marsh hill’ on whose 
dopes it lies. Although it is small when compared with the Banditaccia or 
Monte rozzi cemeteries, the soil-marks (see Plate 33) which indicate the presence 
of tumuli here arc particularly clear and important. The reasons for such 
appearances on ploughed soil have already been explained- For comparison, 
Plate 32b gives a ground view of a typical marking, photographed when T 
examined the site in October [953. 

Although the railway line to Rome down the coast actually cuts a corner 
of the site, the surrounding area has until lately been very remote with only an 
isolated farm here and there; and the relatively deserted nature of the region 
long kept it little known, arch aeologic ally. The cemetery covers two low parallel 
ridges which side by side project into the wide zone of marsh {pantano) along the 
River Mignone, with the sea scarcely more than a mile away. Inland, Tarquinia 
and its great necropolis stand up well as landmarks on the hills. 

The tumulus distribution fills a roughly triangular area, about half a mile 
across on its longest axis (from west to east). The Colic Pantano cemetery also 
extended a Htde way beyond the railway line, on the opposite side, but a modern 
farm has obscured this. I have examined a number of air photographs covering 
this area, between Civitavecchia and Tarquinia, and no other Etruscan 
ccmetery-sites of comparable importance were seen. However, several smaller 
groups of levelled tumuli were observed, notably one containing about a dozen 
very clear, circular, soil-marks at a spot significantly called ‘Casa dell’ Uomo 
Motto’ (Dead Man’s House) 900 yards S.S.E. of the CoUe Pantano group. We 
may note that Pallottino, in his Etruseologia , has remarked of this region that 
‘there were many small Etruscan settlements on the Tolfa hills, and at then 
foot, that merit exploration’. 
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When I first described these two cemeteries in Antiquity, June 1947, I did so 
From the evidence of the air photographs alone, and my identification of them 
from the characteristic soil-markings was necessarily tentative until I could 
gather ground information. Shortly afterwards Professor Mancini kindly drew 



Ftc. 11 CoUe Pantano (9 km. south orTarquinia), an Enuscan cemetery first mapped from 
the air, Sqil-marks indicated the positions of about 50 tumulus-mounds now levelled, and a 
probable buried cemetery road between Nos. g and 2$. The railway line to Civitavecchia 

paisfe the Site. Sec Platts 32 b and 33. 

my attention to a brief note by MengarcUi in Xotizu degli Scant t 1941, XIX, 
P- 345 ; 1 ” a war-time volume that was not available in Oxford when I wrote 
the article mentioned. I now find with pleasure and interest that MengarcUi had 
indicated evidence for a cemetery at both these points, and it is very satisfactory 

1 Hi# map (TavoU I) shows the podtion of Coll* Pant*™, in relation to neighbouring sit™ along the 
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that direct interpretation from the air photographs thus received unexpected 
confirmation from an independent source. It shows, again, that air photo¬ 
graphic interpretation can be a true and reliable guide in Etruscan archaeology'. 

Mengareili’s report was, however, no more than the briefest note. Having 
given the position of the sites, he continues, ‘Both cemeteries are characterised 
by tumulus mounds built of fragments 1 dug from a white rock, gypsum or 
selenite, of which extensive formations are found in the vicinity. The exploration 
of the Pantano necropolis was begun but later abandoned, and should be re¬ 
started’. From this description, the cause of the extreme whiteness of the soil- 
marks on the photograph can be readily understood. Tumuli cut from gleaming 
gypsum would certainly be a novelty 1 According to Mengarclli, who knew 
Etruria so well, their mode of cons (ruction was distinctly unusual; yet (regrettably) 
he gave no further factual details, only indulging in speculative comparisons 
with Halstatt tumulus-construction in Cote d’Or 5 and Bohemia. The details 
revealed from the air confirm that the Colle Pantano cemetery is an abnormally 
interesting and important site. It is all the more sad, therefore, to record that 
within the last year or so it has been severely damaged. State schemes for land- 
improvement (the *Ente Manama*) are having a sweeping effect all down this 
coast. ‘Deep-ploughing’ and mechanical ‘graders’ have spread and erased many 
of the tumulus mounds on the south ridge at Colic Pantano, while new settlers’ 
farms are being built on the north ridge and their vineyards and plantations 
will soon obscure the tumuli. It will never again be possible to obtain such 
clear aerial plans as those shown on Plate 33, which are enlargements from 
verticals having an original scale of r : 9,600. 

At least forty large soil-marks can be identified and some of these form a 
composite duster of two or three smaller ones, so that it is evident that over 
fifty independent structures are represented. The resemblance to the ploughed- 
out tumuli at Mon ter 0221 is very striking. But those at Colie Pantano are more 
scattered as there was not the same pressure on available space, and they appear 
more obvious because the colour-contrast with the surrounding earth is in itself 
more extreme. Some of them deserve special comment. 

Ploughing has tended to spread widely the white pieces of gypsum which 
cause the soil-marks, and it is difficult therefore to trace the exact outline of 
the buried tomb-structures below'. But it is of special interest that the soil-marks 
of some of them seem to show a straight side (possibly even a sub-rcctangular 
shape); for instance No. 40, Nos. 21-23, and No. 32 (r. 150 feet long), 

1 These soil-marks. arc naturally remarkably dear at grow ml level* for the circumstances are unique. 
Where the tumulus mounds stood the surface is covered by shining white lumps and Hakes of finegrained 
granular gypsum {a soft rock resembling alabaster; an easy, if unusual, substance in which to Kcavate 
the ditches, eic- h of tumuli!}. Specimens which I collected on the spot have been examined by the Depart¬ 
ment of Geology in the University of Oxford- This rock can occur as layers many Tcet in thickness, 

1 Professor Hawkcs tells me chat this cannot be earlier than c, 675 and consequently cannot be mod 
to support the prc-Elmscan origin of the Colle Pantano tumuli which was suggested by Mengarclli* 
Systematic excavations here would probably hold many surprises; but this necropolis (so close to the sea) 
might prove to contain some early forms of Etruscan tumulurfotiatmction. 
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To illustrate the value of Comparative Coverage', i.e. photographs taken at 
different dates, I have placed together on Plate 33 two aerial views of the centre 
of the site in the spring of 19.43 and 1944. Comparisons of this kind are most 
important in the study of Btruscan cemeteries, particularly when the evidence 
consists of soil-marks- For the condition of the surface soil, ploughing, etc., is 
never exactly the same from year to year, causing minor variations in the 
appearance of the archaeological features. In both years the markings recorded 
the same outlines of structures in the same positions, but with some interesting 
and informative differences in detail (e.g. to No. 32). For some markings the 
photo of 1943 i s more useful, for others that of 1944. It was especially helpful 
to be able to compare the two pictures when examining the course of a buried 
’cemetery road . This was bordered by tumulus markings, and is visible as a 
line of darker tone (due to its depth of silted soil, un-mixed with tumulus 
debris) between Nos. 9 and 26. Part of its course was made clear by a tumulus 
alignment in 1943; in the next year this sector was more difficult to recognise 
but the continuation of the road was clearer. It is a good example of photo¬ 
graphs complementary to one another. 

In many cases a soil-mark evidently represents pairs of tumuli set dose 
together, and in some examples it can be seen to consist of a group of three 
adjacent structures:—for instance No. 16, composed of circular markings each 
about 80 feet across, and Nos. 35 and 37 which are similar. Nos. 15 and 18 are 
particularly clear and appear to represent single structures; the markings 
measure c. too feet across. The best preserved tumulus-mound visible in 1953 
was that of No. 29, about 6 feet high; but most were almost, or entirely, levelled. 
On the ground, I measured the diameter of several of these soil-markings, and, 
once again, the results confirmed the accuracy of measurements calculated 
directly from the air photographs,—provided that they are made with care. 
At first glance it may seem that there is more variety than similarity in the 
shapes of the markings, but the practised eye will be able to distinguish the 
indications of circular structures which they exhibit. The blurred outline, 
natural to soil-marks, over-emphasises apparent differences, and we must also 
guard against its tendency to give an exaggerated impression of the real size 
of the structures beneath. 1 However, here, they can scarcely represent ordinary 
tumuletti arcaici , which produce much smaller soil-marks than these. Their 
construction and precise date present a very interesting problem of an unusual 
kind, which only systematic excavation {guided by the air photographs) can 
decide. Some air photographs show dearly a parallel alignment, presumably 
along a buried cemetery road with Nos. 7, 9, to-12 and 14 on one side and 
Nos. 8, 4 and 13 on the other, 

1 liven when these photographs were taken, years ago, ordinary (not ‘deep’) ploughing had often 
-pread the debns of the mound beyond the true architectural edge of the buried tumulus structure- in 
same of these surface soil-marks this has caused a kind of penumbra, or outer ring, round the ■'whited 
"tilline whirh in many cdjrs can br dwtinguiibcii iiwidc. 



37 - Tarquinia, Moktzrozzi. Ail enlargement of pan of Plate 36, giving a detailed view of the part of 
the K (Tuscan cemetery near Secondi Arc hi (medieval aqueduct) which can he seen <m the left. The 
soil-marks show hundreds of levelled tumuli, some being in alignment and indicating buried cemetery 
roads. Sec p. 136 and Fig. 10. Crown Copyright Rfsirred. 
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Conclusion 

It must be re-emphasised that the air photograph illustrated were not taken 
for archaeological purposes, although they have led to important discoveries. 
One should consider how great could be the value of the results obtainable 
by a carefully planned air reconnaissance, executed or directed by those skilled 
in its use. 

The site-plans of Banditaccia, Monte Abetone and Monterozzi which I have 
prepared are therefore provisional, in the sense that further photographs (if 
properly taken) will undoubtedly reveal additional tumuli. Nor have I had time 
as yet to compare each and every single crop- or soil-marking seen on the 
photographs with its corresponding traces on the ground, as ought to be done 
eventually. I have checked many. But additional ground-cheeks could further 
improve the plans in detail. 

In recording these tumulus-markings on the plans I have, throughout, taken 
a conservative and cautious view, as regards their number and also their size. 
But some of the smaller ones (c.g. on the Monterozzi), which are clear enough 
on the original photographs, may be less obvious on a half-tone plate. This, 
however, is no reason For omitting them from the plan, for a slight loss of detail 
is considered inevitable in reproductions. As with others studies, one must go 
back to the original documents for the finer points of analysis. In dealing with 
the soil-markings at Monterozzi and at Colic Pantano it was occasionally 
difficult to separate individual structures, when a group of these were evidently 
closely packed together, and I have indicated the approximate area covered. 
Some such markings probably indicate, or include, various architectural forms 
of tomb structures other than tumuli (e.g. Free-standing tombe a camera ). Here 
and there, as for example west of Arcatelle at Taiquinia (Fig. to), there are 
undoubted indications of large numbers of tumuli which arc not sufficiently 
clear for me to mark singly, even though two cemetery roads can be traced 
through them. In such a case I have, for the present, been content to record 
their presence by a conventional symbol of stippling. 

Last of all, a word must be said about the scales of my site-plans, and the 
measurements taken from them. The scales have been calculated with the 
greatest care to ensure accuracy, and those markings whose dimensions have 
been given in this chapter were measured to o* I of a millimetre on the photo¬ 
graphs. Three different standard methods of determining the scales were used, 
as a check on one another, (i) By comparing the distance bctvvcen two points 
on the photograph and on the relevant map-sheet, (ii) By photographic data:— 
i.c., the formula relating flying-height of aircraft and focal length of camera lens, 
(iii) By comparing the measurements of an object of known size on the ground 
and on the photograph. 

Very accurate results were obtained. One more example must suffice. This 
combines methods (iii) and (ii). At Ccrveteri (Fig. 8), Mcngarelli’s excavated 

L 
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Tumulus No. II measures 135 feet in diameter on his published plan in Studi 
EtrusckL Now, on the air photograph which I was studying its image was 
5 millimetres across, By comparing these two measurements a scale For the 
photograph could he obtained by simple proportional mathematics. 1 But this 
was not all. I already knew that the estimated scale of the photograph was 
1 : 8,200, as calculated from flying height and focal length. To confirm this 
scale, I used photogrammctric tables for quick reckoning, and the measurement 
of 5 mm. at a scale of 1 : 8,200 independently gave the figure of 134J feet for 
the diameter of this tumulus, from air photographic calculation alone! This 
precise agreement between the two measurements, obtained on the ground and 
from the air, thus confirmed the scale of 1 : 8,200 for the whole photograph as 
estimated by method (ii), and an accurate map with the same known scale 
could therefore be traced from it. 


Postscript 

1 must add a brief note on a very important sequel to these discoveries. In 
1956 the Fondazione C. M. Lend invited me to take part in the field-direction 
of a revolutionary method of investigating buried Etruscan tomb-chambers, 
and the work has been continued since then. 

The results confirmed my air photo interpretation of levelled tumuli at 
Tarquinia, Monte Abctone (Abbatone), etc. The technique, originated by the 
Fondazione Lend, has now been proved to be of great value. First, air photos 
and resistivity survey locate a suitable site. Next, an electric drill (powered by 
a generator) bores through the natural rock (ttifo) 10 the calculated position 
of the tomb-chamber. When its roof is pierced, a long metal tube containing 
a camera with flash apparatus is inserted and rotated. 12 photos at intervals 
of 30 degrees give a total panorama, and show r the position of the entrance and 
whether the tomb contains grave-goods or has wall-paintings. Tombs which 
still contain fith-yth century b.c, pottery have been Found by this method. 
At Monte Abctone as many as 40 tombs were examined in 12 days! 

3 For such a proportional calculation any targe building or finite line will do, provided it is also dear 
on 1 hr photograph. When engaged in ground-checking vertical photography Li ii advisable to measure 
several such objects before leaving the site, as a control for photographic measurements or arrhacologicaS 
features, which will be needed in ihe course of later study. 
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Introduction 

I TURN now to illustrate a highly individual type oflandscape formed by 
the Roman method of land-partition for settling a farming population. The 
forceful imprint of the elaborate gridded road-systems which betoken it can 
still be traced across some thousands of square miles on both sides of the central 
Mediterranean. In origin, most of these systems were carved out of territories 
raw from conquest, and even now, in retrospect, their appearance deeply stirs 
the imagination,'—so boldly artificial was the conception and drastic the creation 
as compared with any earlier man-made landscape in this region. 

Reviewing the Roman world as a whole, one could list a variety of occasions 
when survey and sub-division on some regular principle were applied to lands 
of differing status, held under tenures of several kinds (p. 214). But this chapter 
will deal chiefly with the most distinctive category,—the tiger centuriatus 01 
iimitatus which was assigned to a newly established community and from which 
blocks of land were distributed to the setders according to a fixed scale of 
allotment, Centunation was a characteristic accompaniment of those important 
foundations that were given the status of a catonia, although by no means all 
of them can today show us traces of its use. Notably in Italy, it was applied also 
to the territory' of some townships of other status, municipia or even jfcra,—and, 
where preserved, the extant remains of their gridded systems show no essential 
difference 1 from those round adjacent coloniae. The component-unit most 
commonly used by the Roman surveyors as the basis of the grid was a convenient 
square (the centuria quadrata) with a side of 20 actus (776 yards, 710 metres) and 
an area of 200 jttgera, Reference to Plate 48 will show a close-up view* of a good 
specimen, in the famous system that survives in the modern landscape round 

1 See for example the system at Gscsraa, a munkifinm, or round the adjacent Forum Pop Hi (Plate gti and 
p. ijSscq.}. 
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Carthage in Tunisia. At the start, let us keep in mind this clear-cut image,— 
albeit one of deceptive simplicity. 

Centuriation was never intended to provide the general setting for farming 
in Roman lands. It was essentially a specialised measure appropriate to par¬ 
ticular Acts of State {p. 153) and certain administrative circumstances (p. a *4), 
and not for every Tom, Dick or Harry among provincial communities. Ab 
engine the method was most at home at the heart of the Roman world in the 
Mediterranean, physically suited to the plains or bare ground there, but 
(seemingly) it did not lend itself so well to employment in the wooded conditions 
of northern Europe and the Balkans. On this latter point, considerable care is 
needed. The slight remains of the Roman centuriated landscape Found at 
Valence, to be described (p, 307), give a valuable illustration of how nearly 
a large system can disappear,—and ipso facto another might become completely 
untraceable. There were many territories too which had their own well- 
established agricultural layout prior to Romanisation and to re-shape them 
would have been a waste of lime when more urgent tasks were waiting. 

Un-centuriated Systems Contrasted 

The regimented planning of centuriation can best be appreciated when 
compared with the loose layout of the jum-ccnturiated landscapes Farmed under 
Roman rule. For a comprehensive picture of the latter in tangible form it so 
happens that we must look to discoveries made at opposite ends of the Empire,— 
a situation which has at least the accidental advantage of illustrating the 
extremes of contrast in land-use,—from England, 1 North Africa* and Syria. 
That air archaeology has played a paramount part in finding, mapping and 
co-ordinating these remains of non-centuriated cultivation needs no further 
emphasis. The logical basis of their layout came from within, shaped by customary 
methods of agriculture, terrain and climate, local enterprise and ‘rule of thumb 1 . 
We can very well sec these factors in operation in the patchwork of small corn- 
plots which formed the Rom a no-British landscape on the downland in the 
south and on the wolds in Yorkshire. In shape and arrangement they are 
indistinguishable From those cultivated in the Iron Age, and show no marked 
difference from blocks of lynchettcd fields dated to the Late Bronze Age (e.g. in 
Sussex and Berkshire). a There was no break in downland agriculture at the 

s Cp. references on pp, 8,37, and for Roma nu-BrUish fields in the Fcnland see also G. W, G, Attend photos 
collected in Distouryfrom the Air, where I have analysed them sn detail. 

1 Jean Barade^, Vae ajrimne dr Vargmhatmt tmrmne data It sud-Alfihii m: Fassatwn Afrit at, Paris, 1949; 
cp. especially the fields shown an pp. 15, 167 and 190, Extensive archaeological survey has also given a 
clear picture of Roman agriculture in Tripolitania and Cyrenaica: e.g. R. G, Goodchiki, Geographical 
Magazw ur ± 195s, pp. 70-Bo, 'Farming m Roman Libya', and pp. 147-56, 'The Decline of Libyan Agricullure + ; 
also i*H9p 8a scq.; 1950, 30 seq. h and the *Lcpcis Magna' and ‘Cyrene p map sheets at ihe TnbuLi 

Imperii Romani (publ. by ihe Society of Antiquaries* London, 1954)- F° r land-yiitisalion in Syria, see 
Poidehard as died above* p. 30. 

* Pro*. Prehut, Sot, ¥ 1935* 16; 0*onM7uifl s 1950. pp. I2 P 2l P and Ptqc, Prthut* $oe. f 1950, 193. 
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Roman conquest,—indeed it has been shown that some farms were continuously 
occupied before and after, over a span of centuries, 1 If we compare the great 
zone of Roman agriculture in the Fcnland round the Wash,—as intensively 
cultivated as Salisbury Plain at this period,—we likewise find a kaleidoscopic 
pattern of small enclosed fields of all shapes, here crowded between drainage 
dykes, former stream beds, twisting lanes and small scattered settlements. 
Naturally the local problem of water-control and drainage did much to shape 
the irregular layout. In South Algeria also, but for opposite reasons, the water- 
supply played a determining part in the form taken by the agricultural landscape 
under Roman rule. Here, blocks of small fields were grouped in clusters round 
organised water-points (barrages, fogaras and wells) for irrigation, or fitted 
to the hill slopes to minimise soil wash-offj corn and olives formed their staple 
crops. Reinforcing aerial survey by fieldwork Colonel Baradez was able to put 
his finger on the smallest details, as well as the essentials, of the regional economy. 
The results give a profound and convincing picture of a settled peasantry on the 
edge of the Roman world. 

It is the comprehensiveness of the factual picture, in visible detail, that makes 
these examples of non-centuriated Roman land-use of such unique value, for 
the evidence is spread over some millions of acres. Unfortunately, continental 
Europe cannot yet produce for comparison remains w hich are equally integrated. 
One area with possibilities is the Vosges where there arc traces of field walls 
and terracing 1 on the hillsides that were in use in Roman times. Air archaeology 
could guide fieldwork in the thorough mapping that is needed. There are 
‘highland’ and marginal zones which would reward search, notably in the 
foothills surrounding the Alpine regions. Traces of pre-Roman and Roman 
fields also ought to be recoverable here and there in Spain, especially in hill 
areas not cultivated now and in the neighbourhood of some forts,—but it seems 
that none has been reported. To remains of old terracing in Greece, and to the 
role of air archaeology in mapping ancient fields there, we have already referred 
(p- 29) with examples. Such search is of course normally restricted to the remains 
of systems of enclosed fields; tangible evidence of other kinds of rural economy,— 
based on transhumance, ranching, or even ‘open field’ cultivation let us say,— 
is much more rare and difficult to find. And if the result of this is to make the 
bias of oar ancient landscapes distinctly one-sided, so too it is influenced by 
the fact that so many of the European plains have been ‘put through the mangle’ 
by strip-cultivation subsequently, with a thoroughness which is most apparent 

] Cp. C, F. C. Hawkey reviewing the evidence from General Piir Rivera's excavation* in Oanbome 
Chase: Anh, Jour*t., 1947, 117-81. Ii seem* that much or this continuity of acpinjliure lay in the hands of 
farms, many or most of which were formerly classified as of Village* status. 

Contemporary and alike in layout, the com plots in Holland and Denmark are cousin german to our 
^Celtic* fields (p + 76 note), 

1 Cp. C. E. StevensV well-documented account of ihese featured (locally called mfflii) In Remr ArMe- 
lu^iquj. IX p 1937. and A. Grenier in Maniut d\A rMofogit, VI, 2 r 74-2. Same area* art forested, hut 

not all. 
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after aerial study. We have examined (Plate 13 and p. 45) a modern instance 
from Greece* in actual operation, showing how quickly and drastically a new 
system of thin strip-fields can eliminate a pre-existing pattern of small, irregular, 
enclosed fields. Rarely can so clear a picture of this metamorphosis and its effect 
be studied, 

For the study of Roman agriculture the archaeological record in Continental 
Europe is, in brief, both very uneven and very extensive; but with the use of 
all the sources a broad picture of the relations of Town and Country in the 
provinces (notably in Gaul) has been established. 1 The mass of data on estates 
and villas, which were the mainstay of rural economy, is particularly vast, but 
this chapter does not aim to touch upon that. Even in the case of the villas, 
however, an important element is lacking for completeness,—namely the 
accompanying field systems needed for reconstructing a ‘working model* of a 
villa unit; in England a beginning has been made in the search for their fields 
from the air (p. 84 note). 

In these circumstances, the tracing of centuriated systems has an added 
importance by reason of the geographical gaps it fills. Furthermore, by com¬ 
parison with less formal systems the regular intervals and straight boundaries 
used in centuriation naturally make it easier for us to re-assemble a coherent 
landscape from topographical fragments, 

Centuriation: Theory and Practice 

It is one of the chief attractions of the subject that history and archaeology 
tan make a joint approach with mutual benefit. This is more than ever needful 
as the ramifications are wide and growing. However, in the compass of these 
pages little more than mention can be made of such important aspects as the 
administrative, fiscal and juridical. 

This chapter will review my findings from new data (exclusive of those from 
Apulia) set agains t the background of exis ting studies. However, one observation 
should be made briefly before beginning. The capacity of this Roman layout for 
enduring in the living landscape is well known. On the other hand, where it has 
been totally abandoned its traces may be preserved in a condition that is much 
more informative archacologically; in such circumstances the remains of 
centuriation tell us more than all the systems still preserved by modern use. 
In two regions only are such conditions known, in parts of Tunisia (p, 194) and 
in Apulia where buried systems have been literally ‘un-earthed 1 by air photo¬ 
graphy. In particular, these systems in Southern Italy give conditions for a 
material advance in the study of centuriation, not only because of the new facts 
and copious details which are clearly seen but primarily because they can be 
subjected to excavation, with all the incisive evidence which follows from that. 
One purpose of this chapter is, indeed, to pave the way for the forthcoming 
publication of a detailed account of all that the Apulian systems revealed when 

1 See C. E, Stevens in Cambridge Economic History, vnl, i, 194s and bibliography appended. 
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examined in the field in 1949-50 (below, pp. 150, 156, an, n. 3; and Antiquity , 
1949 , * 95 °)* 

In the last century of the Republic and in the first of the Empire, few things 
better display the arbitrary but methodical qualities in Roman administration 
than the practice of Centuriatio , 1 With an absolute self-assurance and great 
technical competence, the same formal topographical framework of land- 
division was superimposed on the well-watered alluvium of the Po Valley and 
the near-desert of Tunisia, in a nicely balanced blend of the doctrinaire and 
opportunist. It will be readily recalled that in the Central Mediterranean region, 
wherever continuity of cultivation was not ovcr-violcntly disturbed, tliis system 
often survived (in skeleton form] to establish itself usefully and thus successfully 
in the present Held- and road-pattern. And it can be accepted as natural that 
a method so elaborately artificial is likely to be easily comprehensible in some 
of its aspects and obscure in others. 

The principles, at least, arc clearly understood. The structural foundation 
of the chess-board grid of centuriae 4 lay in the two primary roads (serving also 
as base lines for setting out the remainder) wliich intersected at right angles, 
dividing the area in four portions; these two were termed the Decumanus Maximus 
and the Cardo Maximus with a recommended width of 40 and 20 Roman ft. In 
Tunisia, an extreme case, they could be planned with reference to a whole prov¬ 
ince, or in a small colony like fader (Zara) their length would be a few miles only. 

llyginus Gromalleus mentions that as far as possible they should start from 
a point of origin within the town itself, but failing this they should be placed 
as near to it as possible. Much has been written about their orientation. But it 
comes to this: the extant systems show that the theoretically desirable often 
gave way, on the ground, to the convenient and practicable. With the practical 
temper of the Roman mind it would have been surprising if this had not become 
the case. Thus, the recommended siting of the Decumanus Maximus in coincidence 
with the sun’s passage from east to west, and of the Cardo Maximus from north 

3 Fabridus In his article on timitativ in PauJy-Wusowa* Rta i-Emryclapadit , summarised the extensive 
literature up to 1927, see also ibid. { 1 894] T Agrr, Agrutunsorts. Later reference will be found in Prof. 
Frsccaro’i notable studies which arc particularly helpful:— * La cent uriaz lone roman a dell’agro Pisano \ 
in Studi Etmxhij XIII, 1939- 'Ccniunazlone romana dell'agro Ticmense' T in Atti e Mtmnru dtl Quarto 
Can^jjo 5 /onVo Lombard # p 1940; 'Intomo ai eonJini e alia cmtimrawne degh agri di Fatavium c di Acetum'* 
in Sludi di AnticMld Classic a ojfrrti a Emanutlr Ciacai, (940; + La tnlonta romana di Epnredia (Ivrea) e la 
Sua ecnturiazbttc'p in djDwff dci Larori Pubblici, 1944; also his article *Agrinlensura v in Ejuidopedta Italiana* 

There is no definitive book in English on centuriatiom 

* Ancient tradition staled dial the unit used by Romulus in landnlislribufioft to the Romans was the 
Hmdiwn (equal to a/i^w in area). The was the area lhal supposedly was ploughed by a man with 

two oxen in one day. lu area was equal to ex 1 actus (240 x 130 Roman feet)* i.e, about g of an acre or 
1 of a hectare. 

The size of the ccntvria is also expressed in terms of units of length, i.e. the otitis which was i 2*0 Roman 
feet long (116-496 English feet). Thui ± the ordinary ctn£uria t 2,400 Roman feet long each side, can be 
described as measuring 20X 20 actus (776 X 776 yards). 

So, in practice, when working with air photographs and maps on the structure of mturiae and their 
inte rnal sub-divisions, one is always on the watch for linear measurements that approximately form 
multiples of 116 English feel. 
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to south, could in practice be modified 1 to suit terrain, pre-existing main roads 
and other considerations, as Frontinus and Hyginus admit. The system at Zara 
(Fig, 16) was aligned north-west to south-east deliberately, in harmony with 
the direction of the physical features of the Dalmatian coast. The alignment of 
the system round Sal on a was similarly adjusted. Having set out the two axial 
lines the surveyors proceeded to lay down secondary roads, set at regular 
intervals (commonly of 3,400 Roman feet), which formed the boundaries of 
the centuriae and gave public access to them. The points of intellection were 
marked with boundary stones (termini), inscribed or plain. Every fifth road from 
the centre of the system, formed one of the limites quintarii, with an allowance of 
13 Roman feet for its width,—while theoretically no more than 8 Roman feet 
were set aside for each of the intermediate roads (limites linearii), Thus the 
manuals of the Roman surveyors ( gromatici , agrimensores) prescribed in model 
terms, but w r e should remember how changeable is the relation of the text-book 
model to living practice, in everyday life. Many years ago Schultcn urged the 
need to corroborate such details by excavation. In 1945 air photography in 
Apulia showed innumerable examples of the limites linearii-, —buried, but defined 
by the crop-mark above the ditch each side of the road. When measured from 
the vertical photographs a width of 12 to 15 English feet was found to be 
common, w r ith ditches c. 4 feet w'ide. We have since excavated a number of 
sections across them. 

The gromatici tell us that the roads were bordered by ditches, trees, hedges, 
etc., but the same sources make it clear that these boundaries were a frequent 
source of litigious disputes. Where they have been laid out across hilly or difficult 
ground they have often been abandoned later for tracks that followed the 
natural features more suited to peasant convenience. In some areas the sets of 
parallel carditm and decumani are both equally clear, but it is also noticeable 
that the lines of one axis arc often much better preserved than those of the other. 
Occasionally, centuriae were deliberately left incomplete, and this must be taken 
into account when considering the mountainous fringes of the systems in 
Dalmatia. It is natural that there should often be incomplete centuriae along the 
edge, because the outermost limites did not usually coincide with the boundary 
line (finis) round the colonial territorium. These fragments were termed suhsecivae,- 
and the name was also acquired by those completed centuriae which could not be 
completely parcelled out internally because of unsuitable terrain {(oca inculta ). 

1 There were nUo a few unorthodox exceptions, e,g. in the agtr Camponiu round Capua, ufii at kardv in 
vrimlrm rl demmamu in mtridianum, a complete reversal of the normal, tile cardo here running eastwards 
and the detunaanm southwards. Thk kind of thing* the egrimtiuor Frontinus scema to say, is ranf/fl swam 
TGtitmemf Cp. Pais, Si&rm dtlla di Rama Aitlka f igug, 30 r. 

It is important to note that only documentary' or epigraphic evidence permits a dchiule statement of 

which were the cafdinti and which the drtvnumL Even then difficulties and differences of opinion can occur,_ 

instances from Tunisia are quoted below £p. 198). In the absence of special evidence, roads which ran 
from north-wnE to south-east (as at Zara and Salona) arc conventionally termed iardints* 

1 For an example see Plate 4$ arid p. 203. 
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The cenluriae most frequently encountered round coloniae arc those of 20 X 20 
actus. There arc examples at Pisa, Florence and Capua; in the Po Valley at Ivrea 
(Eporedia) , Pavia, Parma, Padova, Bologna and Cesena; in the Vcncto, south 
of Bassano; at Pola in Istria; at Zara and Salona in Dalmatia; at Carthage, and 
elsewhere* Most of those to be illustrated in this chapter are of this type. But 
interesting variations are known, where the size of the basic unit has been 
adjusted in accordance with the area of the ager centuriatus, or the quality of 
the land, the type of recipient, and so forth. We shall return to this point when 
examining Plate 39 which shows 
two adjoining systems, each based 
on a unit of a different size; others 
to be illustrated arc the 12x12 
actus units in north-cast Italy (p. 

170) and those measuring 5x5 
actus recently found on the island of 
Hvar (Lesina) in the Adriatic (p. 

191). Such variety in the shape 
and size of the basic unit of the 
grid is much more common in the 
case of the earlier systems. But by 
the time W'e reach the Empire the 
20 x 20 act its square had become the 
regular choice,—in area a true 
eenturia. 

The professional views of a 
modern surveyor regarding the 
technical side of Roman methods 
are of interest: and a study on 
these lines was made by De 
Catcrini. 1 He summarises and 
illustrates clearly the facts known 
about the instruments used by 
Roman surveyors in the field, especially the gnomon as a compass and the 
gtonta as a surveyor’s cross-staff. Fig. ra shows how the latter was used. The 
groma actually found at Pompeii in 1912, during the excavations in the 'taberna 
ofllcina’ and house of the metises Vcrus, was described by Della Corte (Mom- 
menti Antichi, vol. xxviii). These accounts have rendered obsolete the earlier 
hypotheses about the groma, which w as a simple but effective instrument for 
determining all gridded lay-outs. A representation of the instruments used by 
the profession is given on the notable funeral inscription at Ivrea in North 
Italy, dedicated to a mensor , Lucius Aebutius Faustus. In pa*ssing, we may 

1 Set *Gromalicx Vctcns:—I iechnici crariait ddl'antia Roma 1 , in ikiifs rfrf Catemb f dn Smtizi Ttaiki 
frariflih ig35 P pp, 261-358. I have to thank Prof. Fractaro for 3 copy of this publication* 



Fig. 12 The Roman surveyor’s gr&m& (cross-staff) 
used for laying-out lines at right-angles 4 in the 
lield 1 (after Frigerio, Antichi strumenti fcchnict.) See 

p, 151. 
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note that a ‘line 5 , in the surveyor’s sense, was termed a rigor. This was set out 
with surveyors' poles, metae or signa ,—sighted until they were in a straight line 
and hidden behind each other (censumebant ). To ‘sight a line* visually was 
conspkere or ptrspkere. Then with the cross staff, the groma, the laying-out of 
right-angles for the grid could begin. One could fill a volume with a discussion 
of a long list of technicalities and experts’ terminology (lapsing into professional 
jargon) found in the ‘field-manuals’ of the gromatic writers. 1 Niebuhr con¬ 
sidered these texts to be among the most difficult in all Roman literature, yet 
their mysteries exercise a strong attraction. Thus Brugi declared: ‘Nella solitu- 
dine del mio studio niun libro me fe provare tantc emozioni come la collczionc 
dci gromatici\ s Although much of the detail is explicit or at least sufficiently 
circumstantial, the sense of many passages has defied a clear rendering and the 
cumulative effect produces very heavy going. From time to time it is hard to 
escape the feeling that the gromatki, at least in their writings, were specialists 
who occasionally like to make their craft something of a ‘mystery’ (in both 
medieval and modern senses of the word). While there may be an element of 
truth in this view, the impression is partly due to the late forms in which these 
writings have survived. 3 By contrast, the gridded centunated landscape as we 
see it today, conveys an impression of business-like efficiency, both in execution 
and intention. But what happened inside the neat text-book eenturiat after several 
generations of use? In Apulia we are enquiring into such matters by direct 
observation of the remains. 

A word must be said about one feature of special interest in the manuals of 
the Roman surveyors, in the form in which we have them today. They were 
illustrated with numerous small explanatory drawings, 4 in the text, of model 
centunated landscapes and diagrams of methods. On a future occasion I shall 
compare some of these black-board’ sketches with factual details found in 
systems that we can see and excavate (c.g. in Apulia). There is a great deal more 
that can still be extracted From these professional diagrams by such an analysis, 
although many are disappointingly enigmatic. The latest study* of those among 
them which aim to show the layout of coloniae, surrounded by their centunated 
landscapes, has usefully demonstrated that only one or two pictures have anv 

1 Bin me, Lac h man a, RudorfF, Dir Schriflm dn rfcuArr f'tldmsstr (voL I, texts; vol, II, commentaries) 
1848.52. There is also a revised but incomplete edition by Timlin, Corpus Agrimemormt Jtomnwnm, Leipzig, 
1913. Originating from the early Empire wc have worts by Frominus and Hyginus, In some wni still 
mnre interesting are the parage* from Siculus Flaccus and Aggeniu* Urbieuv The mmsores developed 
*qir own official hierarchy of grades and specialisations: at the time of Constantine they were organised 
in an ‘office’ under sprimiitriui mauemm, Their abilities were also used hi related matters of administration, 

* Li d I trim gmridiekt tifgii dgrimensori 7omani T 1897. 

■ Even the earliest version does not antedate 450 a.d. and U probably 6th century, being a, re-editing 
(with some interpolations) of work dating mainly from good imperial days; the later versions arc thought 
to be mid-9th century, and have many interpolations (cp. ThuJin, Die Handsdirijtm dts Corpus Agrimmsomm 
fi&mm&nm, 1911). 

1 The bcai reproductions of them are the&e published by Thulin, lx, dt., 1513, 

* F. Castagnoh, ‘Le /armor ddlc colonic ronune e k miniature dci codici del gromaliei’, in Alii drib 
Rial* Aaadtmxa d'hdin, voL IV, 1943* B3-118. 
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precise topographical information to give us about individual systems as they 
existed. Most illustrations were drawn primarily to emphasise didactic points in 
the text, using real systems as a basis, but without much attempt at accuracy in 
map-making. Several are purely imaginary exercises, to show what a really fine 
system might look like ‘in the field 1 , in the manner of a sand-table ‘battle 1 in a 
military staff college today. 

The practice of centuriation is, of course, linked with many crucial epochs in 
land ownership and utilisation during the Republic and early Empire. One has 
only to think of the conquest of Italy and the foundation of strategic Latin 
colonies, or peasant land-hunger and the Gracchan reforms, the problems 
of settling veterans especially under Augustus after the Civil Wars, or the 
recurrent tendency for the colonial small farmer to be swallowed up by the large 
estates, latifundia. For their bearing on these matters, the discovery and dating 
of centuriated systems by field archaeology, and particularly the excavation of 
their farms and holdings, constitute work of direct historical value. 

The creation of such systems as those considered in this chapter was essentially 
a formal Act of State, fortified by sanctions from religion and custom. The force 
of the foundation ceremonial was still powerful, mensuration was still hallowed 
by divine authority and stereotyped by secular practice. But, while its basic 
principles had a natural rigidity, centuriation was made to be used; and when 
we encounter local variations between systems we need not feel surprise at the 
business-like use of a venerable method. As for the roads outlining the centurial 
squares, we may liken them to picture frames,'—many differing compositions 
arc possible inside. And it is the picture (when decipherable) more than the 
frame which archaeology now needs. 

One factor which undoubtedly helped to give long life to these systems was 
their convenience for various purposes of administration; in Africa under 
Diocletian (and much later still) the centuria was employed in assessing tax 
and thus was linked with one of the most enduring institutions in civilisations, 
the collector of taxes. 

In writing of centuriation Man is usually crowded out by Topography. I he 
reader is urged to remember, throughout this chapter, the human realities;— 
the peoples dispossessed, the new setders far from home, the solemn foundation 
(deductio) of the colony, the rigours of breaking-in much untamed ground, the 
social ferment of success and Failure. It is unlikely that daily life was any less 
vigorous and highly coloured than has been normal in early phases of colonial 
settlement since then. The episodes in the foundation of a colony and ager 
centuriatus at Placentia (Piacenza) give a good picture of the vicissitudes and 
hazards that might be encountered (p. 262}. From the practical view of the 
farmer there is still much that we would wish to know about the agricultural 
working of centuriated systems, apart from their use as instruments of State 
policy in land-settlement. In the Po Valley the centurial grid, and especially 
its regular internal subdivisions, ensured (as no other arrangement could , 1 the 
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systematic provision of many ditches which would drain water in the heavy 
winter rains, so that autumn-sown seed did not He in sodden soil, and could 
germinate properly; and the same ditches would allow the water to be well 
distributed and economically conserved in the dry summer. Along these ditches 
‘shade-trees’ would flourish as today,—reducing scorching in the fields between. 
Fundamentally, centuriation broke up the landscape into manageable parcels of 
land and facilitated large-scale gardening,—still the basis of most modern 
Mediterranean cultivation. In Tunisia, centuriation aided the intensive ‘dry- 
farming’ required by the environment and rainfall; and, with its many field¬ 
boundary banks and ditches, helped to preserve the precious layer of topsoil 
from surface erosion. We shall return presently to these points (pp. 201 and 203). 

Such a purposefully regular dissection of land for cultivation u'as not again 
matched in formal precision until comparatively recent times: e.g. in the 
settlement of North America or in the systematisation of the Great Alfold after 
the Ottoman tide had receded from Hungary in the t8th century. Students of 
centuriation will find it of interest, as Schukcn long ago observed, to examine 
briefly some details of living systems constructed on analogous principles. Good 
examples can be seen on the w r heat-lands of the Canadian prairies, partitioned 
into squares (called ‘sections 1 ) by regular grids of roads; and the large-scale maps 
which show the environs of Regina, the capital of its province, can be recom¬ 
mended. 1 When the Canadian Pacific railway was completed in 1885 this 
territory was little settled, and a new' town was needed, on this line or com¬ 
munication, as a place of government and centre for stationing the mounted 
police to control the Indian tribes. Physically, Regina stands like a cotonia in 
its ager centuriatus; the grid of roads is in units one mile square, and inside them 
are farms and regular field boundaries. The point of origin of the grid, w hich lay 
just outside the town, is still recorded on the map; and it is also interesting to note 
the small deviations that developed in the formal road pattern, and the reasons. 

One practical point deserves emphasis. It is advisable to remember that the 
layout of benificazione in Italy, and land-reclamation schemes of the recent past 
in Europe generally, may superficially suggest an appearance of antiquity that 
can prove deceptive.® An examination of large-scale maps, or a series of vertical 
air photos, should remove all danger of confusion. A watchful eye is needed to 
eliminate the crop-markings caused by levelled ditches which were dug during 
the early stages in these modern systems,—especially in Central Europe, where 
any remains of true centuriation arc likely to be vestigial now,—and also to 

1 Sheet 73 L/st East Half, t : 50*000 (pub!, by Dept. of Mins and Surveys, Ottawa). For the early 
townships, G. Taylor, Canada, 2nd ed. p 1950; some of those laid out by the British were given a territory 
of r, iQXiQ miles, which was gridded; several were colonised by veteran soldiers who had fought on the 
British side in the American Revolution^ c,g. by the Regiment of New York which moved to Upper Canada 
m 1784, For air Yievft of modern gridded systems: Gtogr. Jfrrjku* 1942* 366; ibid,, 1939* 561 r 

* As in the case of certain areas south of Rome: sec Lugli* Saggi <h Esplwozimt Arthrtlvgka a 
Fttiografia Atrta (Istituto di Studi Romani* Roma) 1939, tav. VII, VI 1 L These are rcceni regularised field- 
bmmdariei, not cosluri^. Those on tav. VIIIn take their alignments from the railway lint* a few miles 
north of l he model village of Aprilb (sheet t^S/IV. N.E.). 
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distinguish (as far as is possible) those straight boundaries of pseudo-centuriadon , 
which have grown up inside genuine systems preserved by use. 1 In short, the 
topographical study of ccnturiation requires attention to the growth of the 
landscape, including the most recent developments. 


Topographical Study and Air Survey 

Naturally such large units as centuriae will only survive imperfectly above 
ground, with gaps and distortions in the straight lines of the Roman roads. On 
the other hand, the skeletal structure of a system, even when poorly preserved, 
will usually emerge distinedy from the heterogeneous details of the modern 
landscape when seen from the air. In those systems where Roman roads and 
boundaries have continued in use to the present day, topographical study can 
do little more than articulate the fragments of the skeleton, whose remains may 
be vestigial. So far it is only in the systems which went out of use in Apulia and 
Tunisia that we have remains ‘in the round’ so to say, which can be dealt with 
three-dimension ally and dissected by excavation. 

Air photographs have in this subject their customary dual role; to demonstrate 
the known and to discover the unknown. Let us consider the first. On the ground 
it is scarcely possible to obtain comprehensive or effective photographs of systems 
as a whole (cp. Plate 38), but the air-camera is in a position to record, impar¬ 
tially, all topographical features on the surface. Even on large-scale maps, place- 
names and symbols restrict the space available for inserting field-boundaries 
and details of terrain; and an appreciable element of selection is necessarily 
introduced. ‘Total’ mapping with vertical photos is not subject to this limita¬ 
tion.* Indeed I remember an occasion in the last war when they were torn 
up in disgust because they showed details which the map did not! With the full 
array of walls, hedges, and other minor boundaries, we are equipped with a more 
complete range of facts than is ordinarily provided by ground survey. Such small 
details of the landscape, though seemingly of little importance, were often 
surprisingly stable and resistant to change;—they prove of the greatest value in 
filling gaps in the less well-preserved areas of ccnturiation, and still more 
usefully, give indications of former internal sub-divisions within the centuriae. 
Some years back Professor Fraccaro forecast that the period of discovery and 
active study which followed the arrival of more accurate maps in the middle 
tgth century would be matched by a similar phase when full use could be made 
of the aerial view'. 3 This has proved correct. At Florence, Pola, Cesena, south¬ 
west of the Treviso, and elsewhere, systems known for many years have yielded 
additional information. 

1 Cp. ‘Sources of Error' h p. 48; abo pp. 161 and 169. 

* E„g. in 1956 1 mapped large areas of centuriaiian round Gunco, Tortona h \ E^hcra p Lodi, etc. 

* L I prograsi della tariogrrifin ebbero souo queato as pet to un r importaniea paragonabite a qurlla che 
oggi ha a^unto per le Erittegini di topugrafia aiorira Tesplorazione dairaeroplntio, nw non furono juUk 
rifniememe sfnjttali\ Stwfi tfi Ant it h ita Ct&sska ojffrti a Emamut Cuem t 1940, 
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In addition to assisting the closer study of the ‘comparative anatomy’ of 
systems that are already known, air photography can reveal others for the first 
time, given suitable conditions, 1 Zara and Salonahave provided good examples 
of discovery', made apparent by surviving traces of the centuriae in the layout 
of modern roads and field-boundaries. They have remained unknown until now 
because of the poor quality of the large-scale maps. This factor is still a handicap 
in the study of some Mediterranean countries today, although as the result of 
the last war most now have a series of i : 50,000 scale maps that have been 
revised from air photographs to some degree. Two other discoveries, here 
described for the first time, are the systems of limitatio on the islands of Ugljan 
and Hvar (Lesina) in the Adriatic, which illustrate die Romanisaiion of the 
Dalmatian coast; another aerial discovery is the system at Valence, the first to 
be traced in France. With the help of air archaeology we now know more, too, 
about the large but still enigmatic system which belonged to Aquileia, anti about 
that near Ahinum. The study of centuriation in Tunisia has been carried many 
stages further by the same method. In all these cases the evidence survived 
above ground in one form or another, and awaited total mapping. 

But, as has been said, we are faced with a radically new' situation in Apulia, 
where all the evidence comes from buried systems which had utterly vanished. 
A detailed account of the excavations and fieldwork carried out in 1949-50 
the generous support of societies and committees in England (sec pp. 86 and 93 ) 1 
is to be published in a Report of the Research Committee of the Society of 
.Antiquaries. This is in preparation and it would not be propci to anticipate 
its findings here. Preliminary descriptions can, however, be Found in my articles 
in Antiquity, June 1949, and June 1950, with air and ground photographs of the 
ccnturiatcd roads, and associated farms and cultivation patterns, which have 
been traced by their crop-mark outlines over very many square miles, They are 
identifiable on the ground as well as from the air, at appropriate seasons, 
through the different growth of vegetation above them. But without the air 
photographs as a guide to their position I doubt whether their existence would 
ever have been recognised. As it is, we arc faced with a startling variety of 
agricultural minutiae, opening remarkable prospects of excavation which have 
already been successfully put to the test in 1949 and 1950. As a result, a new 
and fundamental stage for the study of this form of Romanised landscape has 
been reached: for w r c have begun to determine empirically, by direct examination, 
many points which are in doubt in the accounts of classical writers. 

Cesena: Internal Structure or the System 

The first and fundamental impression that we receive From the systems spread 
across North Italy is the magnitude of the conception that inspired their con- 

1 Some or the following discoveries were described briefly in my preliminary article, ‘A technique for 
lhc study of Centuriaiion\ in Antiqmlj, ifj+7- The remainder were outlined in papera given in 1954 ai the 
meeting* of the International Classical Congress at Copenhagen and the British Association in Oxford. 


ROMAN GENTIHUATION: A PLANNED LANDSCAPE 


157 


struct ton, and the blend of ambition and stubborn capability in matters of 
detail that could give effect to it. Virtually it would have been possible to ride 
from Turin to Trieste,—a distance of 300 miles from west to east,—within 
centuriatcd systems all the way. This landscape was the most homogeneous that 
the region has ever possessed, and quite as remarkable as any achieved on the 
larger stage of North Africa. When we proceed to examine its smaller features, 
the vertical air view adds so much detail to the map that we look at the ground 
with new eyes. 

As an example let us consider Plate 38, taken from a height of 5 miles over 
the centuriation north-cast of Cescna, 1 15 miles W.N.W. of Rimini, First I shall 
describe its system in general, mentioning a new addition that can be made to 
it (p. 159), before discussing the details of the layout in relation to Roman 
land use. Its road-grid is aligned north-south and east-west, and in this it differs 
from most of the other early systems 8 flanking the Via Aemilia (built by 
M. Aemilius Lepidus, consul 187 B.c.), which took this great artery as their base¬ 
line, their demmani set parallel and their cardines at right-angles to it. Tire effective 
emergence of the Roman Republic from the peninsula into the northern, plain 
was a turning-point, and the early systems of centuriation arc its outward and 
visible sign;—the tangible embodiment of a confidence to act as a £ great power’, 

The precise date of laying the ager centuriatus at Cesena is not recorded. But 
we should set it in the context of what we know 4 of the Romanisation (as fora, 
etc.) of the small pre-existing centres on the line followed by the Via Aemilia 
(c.g. the market town of Forum Popili, next up the road). This would seem to be 
probably in the period of the second and third quarters of the and century 
B.c., —a secondary stage of steady Romanisation in this region, less recorded 
than the initial, more dramatic phase of the big colonies like Placentia (p. 261, 
and Bonoma, Polybius describes how thriving was this part of Italy c. 150 b.c. 
Obviously the rich black alluvium of the valley, when first intensively cultivated 
on a large scale, would have given wonderful yields. 

1 Originally a pre-Roman tribal centre, with Etruscan occupation* Roman Catsem had the status of 
a DOHU^iunt under the Empire but is very rarely mentioned. The beat documented account of its history 
and centuriatcd; land is given by Mansuclli, Cwstw, Fomm PvpiU, Fvnm Lim, 1948 [Italia Ramona? Mimitipi 
f CobrjUj series II T voL iiij, 

? For these see Tenney Frailly Economic Sump of Ram£ ± l t 123* with the available statistics on the 

number uf colonists and size of allotments. For example in itkj B.C. a Latin colony of 3*000 was sent to 
BontHsiii (Bologna), and blocks of 50 jugtra were given to the commons and of 70 to the knights. On the 
other hand,, when Parma and MuiLna (Modena) each received a Roman colony of 2,000 citizens in 1S3 
small 'old style 1 allotments of as little as B and 5 jugtra were distributed; and no more than 10 jtigera was 
the standard lot given to colonists at Satumia in the same year (Livy, 39, 55). Such considerable variations 
in the colonist's share were due to the differences in the status of the colonies and in the purposes behind 
their foundation. See E, T, Salmon, 1936, cap. p, 65. 

Schultcn {RSmittkf FlufUilipig, pp. 21, 24) shows that the total land distributed at Parma and Mutina* 
calculating from Livy's figures, would only be a very small percentage of the total area that is demonstrably 
covered by their centuriatcd systems. For a possible explanation see page 165* n. t below. 

* Cp, G, Maiidni, Li CoUmi* id i Mtmiripi Romani drlV Em'itin Qmala£i i in Emilia Romany VoL I, iOu ieq, 

(i»0* 
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The orientation used at Cesena was the best For a system that was intended 
to occupy neatly the triangle of land at the beginning of the Via Aemiha, filling 
the space between the north-south line of the marshy river Savio and the 
oblique line of the Adriatic seaboard between Rimini and Ravenna (see 
Fig* 13). The ccnturial squares are of normal 200 jugera area (776 yards square). 
The irregular lay-out of the non-ce mu dated field-boundaries in adjoining areas 
is strongly contrasted* 

Starting from the town a straight road (Plate 38, A) runs due north. At 
first glance this looks as though it were the Cardo Maximus of the system. But 
it is not truly at right angles to the parallel roads that preserve the Roman 
deeumani from east to west. It is, it seems, a later replacement of the original 
Roman road, traces of which (on the correct alignment) fortunately survive 



Fig. 13 Arras covered by traces of Roman centuriation at Gcscna X. Italy}. The remains 
on the coast were not fully known, i he conventional lines show the orientation?: of the two 
layouts but not the individual limitts. Scale in miles. See Plate 38 and p* 138. 

at Borgo Pipa near the northern apex of die system. Presumably the Savio’s 
meandering course bit deeply into the original road, and the line of the successor 
had to be deflected a little to the right, off the true angle. It can be seen that the 
Savio has continued to impinge even on the present road, at two points. The Via 
Aemilia (C-D) passes through the town, abandoning its long straight course and 
bending to avoid the north spurs of the Apennines, which played a prominent 
part in the dosing campaigns of 1944-45. Curva Cesena is mentioned in the 
Antonine Itinerary, and this unusual epithet recalls the conical rocca (A) on 
whose top perched the early Roman town, outlined by the main road that ran 
round its foot. This kink in the road was part of the irregular arc which the Via 
Aemilia Followed to skirt the mountain spurs, before it shot forward like an 
arrow from a bow up the plain to Piacenza, Its sudden deflection at Cesena 
impresses all who travel down this monotonously straight line, and the aerial 




















38. Pcj Valley* Clsksa. High-altitude vertical photo, covering an area of 6: /i miles, giving a 
uniquely comprehensive view of existing parallel roads which preserve the Roman grid. The original 
mkit was the square of 20x20 attw {776 - 77b yards)* A specimen is indicated by a circle. The fields 
uniformly have their length on the north-south axis. Contrast the non-centuriaied areas* e.g. the 
A pen nine foothills {bottom right). A Gear no, (B) Savin river, i.C-D) Via Aemilla. See Fig, 13 and 

p, 15b. Cruwn Copyright Itmr tW- 





3g r North Italy* between Padua and Treviso, This vertical photo covers an area off. <%\ miles. 
It shows the use of si river the F. Musonc} as a boundary between the ccn Undated tmitoria of two 
Roman lowru, with their road-grids differently orientated. South of the Musune are the modern roads 
preserving the 20 > 20 actus squares otPntavium, and on tS lv north side arc those of 15 actus width which 
licloirij to Ahinum* The small while arrows mark regular subdivisions. Note that atmost all the fields 
are aligned north-wuth. See p, t6b. Crown Copyright JUstntd. 



_jtk Isthia. near Pola. This vertical plioici show's a pari of the grid of Roman cctiUtiLnion, based on 
squares of so > jo actus 77G yards square preserved by minor mads and Field-bmindanes. There had 
been little progress in mapping this system since Kandlcr’s work in 185ft. Now, air photography has 
shown the details a tic! total extent of the system. See p. 1 75. Crown Copyright Restfttfd. 



4 E- 1 stria, the western side or the Arsa Channel. Hie straight while lines, indicate existing field U walls 
on die lines of divisions in the system of Roman ceniurinimn round Pola + Associated with them are the 
remains of large pilrs of siemes cleared from the surface; they are arranged in straight regular rows, in 
areas long ago covered with dense scrub, See p. 177, Vertical photo. Arrows in the margin* indicate 

die major Crown Copyright j&strvtd* 
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view makes the topography clear. A branch 1 west of the R. Savio led straight 
to Ravenna. The eastern boundary of the system was evidently the river 
Rubicone (the historical Rubico); beyond this lay the territory of Ariminum 
(Rimini). North-eastward, the ccnturial grid extended up to the Roman road 
from Rimini towards Ravenna; and, on a different axis, beyond it, 

A new addition to the system at Ccscna is given by traces of regular limitatio 
along the east side of tins Roman road and at right-angles to it,—being most 
prominent between Montaletto and Pisignano (a village with Roman origins). 
This belt of land up to a miles wide has many old boundaries and minor roads 
which lie exactly io actus apart. These traces are not shown on the Carta 
Arclicologica (sheet 100/Forli), nor by Mansuelli. Clearly this limitatio took the 
Rimini-Ravcnna road as its base-line, making a tidy and thrifty use of the strip 
of ground overlooking the salt-pans.* It suggests a later addition, when fresh 
Land was distributed; or alternatively an early adsignatio viritim. 

A similar impression is given by an odd little patch 3 of centuriation that lies 
between the systems round Ccscna and round Forlimpopoli; it is isolated and 
does not fit with the orientations of these big systems, suggesting that extra 
(probably heavier) land was taken under cultivation at a later stage. 

We must now turn to a matter of wider significance:—the comprehensive infor¬ 
mation about the internal sub-divisions of the centuriae which the air photographs 
picture faithfully for the first time. No maps ordinarily record the enormous total 
of these small field boundaries with the same completeness or accuracy. A glance 
at the relevant 1 : 25,000 map-sheets will show' how much is simplified or omitted, 

I selected Plate 38 for illustration because it enables us to see the character¬ 
istics of a really large area, covering several square miles, on a single photo¬ 
graph. From this height the dominant characteristics emerge, with the field 
pattern resembling the warp and weft threads on a weaving loom. The funda¬ 
mental feature is that the longer axis of the vast majority of modern fields 
follows a north-south orientation, as if magnetised like a corn pass-needle! The 
same is commonly seen in the systems in other parts of the North Italian 
plain, and is universal on the smaller centuriatcd plains adjoining Florence 
and Lucca in the peninsula. Obviously, this uniform preference is born of very 
ancient practice, maintained and exaggerated by the ploughman who has 
continuously tended to favour, and to produce, long thin strips which minimise 
the need for turning his ox-team. 

1 For its Roman origin, and die Medieval and later landscape, see Campana's art icle 'DedlAO, Dedmano, 
Dhmsncf* in Emiim Romans, voL i, 1-39. 

a These saline were renowned for their soJc-produelioii in the Meddle Ages, and probably were ako 
important in Roman time*. Nearby was Ficudar, a small Roman settlement and early Christian bishopric, 
replaced in the later Middle Age* by Ccrvift on the eoast {Mansuelli, pp r 53* 56). The road from Ccscna 
diagonally across the centiiriation is aimed in this direction. 

B Cp. Mansuelli, Of*. cii. t 68 and fig. 2. Similarly, in [he area round Bologna there are several blocks of 
centuriation with different orientations. Some of those furthest from the town might represent additions 
that were made when the colony became better established. Tt is noteworthy that a town's agtr could 
embody more than one gjidded system. 
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When we come to inspect these systems on vertical air photographs of any 
scale up to : ; 30,000, we are able to study, more clearly than ever before, the 
sub-units of regular size that can still be identified in the centuriae, I have men¬ 
tioned that many of the squares still show traces of an ancient division into^ 
bands of equal width from west to cast, between the decumani. But the chiel 
problem concerns the smaller units of partition. These are the thin parallel 
field-strips which are aligned north-south, and which often number about 
so to 25 inside the west-east bands that cross the centuriae. How far arc these 
plots die remains of Roman work? This is one of those difficult questions which 
does not admit of an immediate answer, but it does lake us to the inner function¬ 
ing of these landscapes. 

While considering this particular problem we should note also the good 
examples of such fields to be seen on Plate 66 in Vcnctia south of Bass an 0. 
Can these be founded on a Roman origin? As regards the chief limiUs there is 
of course no doubt of this; they took their alignment from the Via Postumia 
itseff,—a good instance of the use of a major road, instead of compass points, 
to supply the base line. The system was of 200 jugera units, differing in size 
from those at Actlum to the east and in orientation from the more famous zone 
to the south round Padua. 

Reviewing the north-south field strips that fill the centuriated landscapes to 
be seen near Padua and Bassanq, Prof. Fraccaro suggests that, where most 
regularly preserved, they may still substantially represent the outlines of a Roman 
field-pattern. This view might seem to posit a survival that is almost too good 
to be true, but in some specific groups of centuriae it seems highly probable. 
However, great care must be taken not to apply this judgment too loosely and 
comprehensively, or without regard to certain qualifying factors which I shall 
mention. To obtain fully representative data I made a comparative study of the 
characteristics of the north-south strip-pattern,—for which 1 examined photo¬ 
graphs of thousands of square miles of centuriated and non-centuriated land in 
Italy. 

Of course, even in those areas that were once centuriated we can see that the 
majority of these plots have visibly been shortened or lengthened, sliced or 
combined at various times; and even where they are regular and of uniform size 
we must be on the alert for the post-Roman rcgularisation of the fields. Par¬ 
ticularly from the middle of the 18th century onwards, schemes of land improve¬ 
ment, for more intensive agriculture to feed the growing population, have 
encouraged the rectification of fields and hydraulic planning which even changed 
the course of some rivers. There is no doubt that the enclosure of fields with 
ditches, hedges or tree-lines, and methodical re-partitioning of property by 
‘improvers 1 , made great anti widespread progress in this period, The effects 
of this tidying and reconstruction of the field-pattern can be most completely 
seen and appreciated from vertical air photos. But the real difficulty, arch- 
aeolcgically, is that the fresh strips laid by the ‘improvers* kept to the same 
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north-south axis, and were of regular size,—thus producing pseudo 1 Undies 
interebim'. And as the centuriated areas have been continuously cultivated, 
the evolution of the field pattern has been continuing all the time. In most 
countries which can show ancient landscapes still in use, it is a false assumption 
to think of continuity as a static conservatism. Evolution in the fields proceeds 
even when the positions of the chief structural elements, e.g. roads and villages, 
are rigid, further, the principle of laying the field-pattern in north-south strips 
has been applied also in adjacent zones of modem reclamation, outside the 
centuri ation—though these can easily be distinguished from the cultivated 
areas of ancient origin. 

But the essential point is that this principle itself, as a method, must be rooted 
in ancient practice, and doubtless was fundamental to the structure of the Roman 
landscape in this region. When one studies the uniform polarity of the fields 
on the great land surfaces displayed on Plates 38 and 39, one must surely 
conclude: Roma docebat. 

One feature which is noticeable on the North Italian plain is that the average 
width of the strips docs not vary greatly, but that the length varies much more 
{cp. Plates 38 and 39). Here and there a modern farmer has put several strips 
together to make a. wider plot. But generally there seems to be a preference for 
a certain average field-width. This usage is another contribution to the stability 
or the field-pattern. It does not represent the evolutionary stage reached in 
continual partitioning through changing ownership, but the explanation (like 
that underlying many ordinary things that we accept without question) is really 
quite complex. For guidance I presented the problem to practical farmers of 
wide experience. Much simplified, the reason seems to be that a preference for a 
field of particular average width is a normal development, from age-old 
experience that this is best for land-utilisation in the traditional manner of the 
region. This preference may seem indefinite to urban minds, accustomed to 
mechanical precision, but it has a sound basis in practice,-—just as the ‘chain* 
unit has in our own English field measurements. Ancient though the unit is, wc 
normally plough in widths of ‘chains’ or multiples of them, even in fields of 
widely differing lengths. It has proved itself a rational unit of] and-utilis ation, 
both for convenience in ploughing and for effective surface-drainage. Ultimately, 
most investigations into customary- field-units end by considering the funda- 
mentals of ploughing. But alas, to argue back from the existing situation to the 
original rationale (which was self-evident to the ancient farmer) is notoriously 
difficult reasoning. A generation ago it was easier to generalise,—and to err. 
Closer study has brought greater caution, but we must not allow ourselves to be 
intimidated by what is, in the last resolve, a homely and practical matter, A 
recent critique by Mr. Nightingale has re-exammed the question of ‘Ploughing 
and Field Shape’. 1 

In North Italy the matter requires further careful research from the viewpoint 

1 Antiquity, 1953, 
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of Rural Economy as much as from that of Archaeology. One most useful line 
of enquiry would be to examine estate-maps of a century or two ago which show 
the field strips in a centuriated area, and to compare the same strips as they 
appear today. Something of this kind was attempted by Rubbiani, using a local 
map dated 174-2, when he was reconstructing the blocks of cenluriation round 
Bologna years ago. Further work on the same principles is much needed. 

There has been a natural tendency for such strips to become broader or 
narrower in the course of time by inheritance and consolidation. But we have 
some guidance as to the ancient methods of division, ceteris paribus, from the 
limites intercisivi preserved in Tunisia (p. 202), where we can study the small 
plots into which the squares were divided. In the best-preserved systems in 
North Italy some such traces are still discernible. The Roman grid of roads gave 
a secure framework for them. In detail, however, the reasons for the continued 
stability of the north-south field boundaries arc embedded in agricultural 
practices, bound up with the crops grown and the continuity which they ensure. 
The methods traditional to this region have played their part; where local 
history allowed they have exerted their force. 

Cereals were the chief crops of the Roman farmers on the North Italian plain. 
There were many big towns to be fed, and Dr. G. E. F. Chilver has reminded 
us 1 that the region was in fact organised on a city economy, with the city as the 
market for the grain grown in its Urritorium. Pliny (XVIII, 25) specially mentions 
the cultivation of panic wheat in Italy around the Po, of millet and of beans as 
a crop along the valley (XVIII, 30), Rapum, the turnip cabbage or rape cole- 
wort, was important also, and he adds: ‘Next to those of the grape and corn this 
is the most profitable harvest of all for the land that lies across the Po* (XVII 1 , 
34). The intermixture of grape and grain plays a vital part in most Mediterranean 
economics. Two crops are thus combined, in the arbustum described by Varro, 
Columella and others. The branches of the vine were trained in festoons between 
a line of supporting trees.* Pliny, when discussing the cultivation of the grape, 
specifically refers to the practice of training the vines between tall rumpahnus 
trees in the Po Valley; fig trees and poplars were similarly used. Today, young 
trees as replacements are naturally always added to fill and maintain the 
established lines. 

Among other crops that were extensively cultivated by Roman farmers on the 
North Italian plain, we know of flax and lucerne {medica, mentioned by Vergil). 
The latter would be of major importance as Feed* for the indispensable oxen. 

L CLviipint Gmt t 1941. 142 seq. 

1 VarTO [I, viii) mentions Ehal iht people of AifdiQtflfWm (Milan) died tines of maple Ires; cp. Colunlella 

V P 7* 

* N T o doubt* rough grazing on ihc non-remu rioted t#ca mrulia along I he rivers was important as an added 
resource* as today. The limits of the tmitomm of many of the towns purposely included valuable pasture 
on the hilly fnngt* h cp, Chilver, Cisalpint Gaid, 48, 144. Pelham haa described the practice of transhumance 
in Roman Italy, the annual movement of flocks between hill and s-alley (Eisays t cb, xsv f 'Pascoa']. The 
principal grazing animals to be fed were sheep and goats (vastly outnumbering rattle), and these can be 
managed with odd scraps of posture; lee Mr Cary, Gngrafikic Bai-kgrmmd of Gretk and Raman Huipry* ifj- 
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Columella was rightly enthusiastic about this valuable crop which returns 
nitrogen to the soil. Scrvius in his commentary on Vergil stated that Venetia 
was covered with it. Lucerne is a crop that lasts many years. Pliny, in his 
enthusiasm, claimed that a single sow ing would last more than thirty years, 
but Columella gives the more practical figure of ten. 

The extensive cultivation of such a long-lived crop as lucerne would also be 
a factor contributing to stabilise the Roman field-pattern, and the irrigation 
ditches that it requires in order to do well in North Italy add to this. Another 
factor which made for conservatism in the field pattern was, as we have noted, 
the need to protect the crops with tree lines. The Po Valley is too cold in winter 
for olives, but trees help to break the sharp winds, and in summer ‘shade trees’ 
are of great assistance, if jndiciously sited. Pliny praises the plane, elm and alder 
as good shade-trees,—adding: ‘This branch of knowledge is by no means to be 
despised, for in the case of every variety of plant, shade acts either as a kind nurse 
or as a harsh stepmother’. Of the plane tree he writes: ‘Who would not be 
justifiably surprised to hear that a tree has been procured from another clime 
merely for the sake of shade?’ (Xll, 3). Pollarded trees supplied useful light 
timber when natural woodland was ousted by intensive cultivation,—they were 
a permanent support for the vines (XVII, 35), and the leaves of elm, poplar and 
oak were used as cattle feed (Cato, LIV). 1 

Irrigation, an important feature of summer tillage, exerted a strongly 
conservative influence from the time when its main lines were drawn; equally in 
winter a fixed system of well-maintained ditches was needed for drainage. 
Finally, the scope of the characteristic ‘gardener-cultivator’ in this region is 
defined within narrow limits, in relying on either the upper layers or the sub-soil 
at the right season for the right crop. All these factors contribute towards a 
relatively static landscape,“aud there were others, both ecological and economic, 
which operated to produce the same results. On passing through this countryside 
Tenney Frank claimed a resemblance to Roman times in its ‘orchard’ cultiva¬ 
tion. 1 ‘Variegated* would be a more exact term both for the ancient and modern. 
There were not the same factors favouring the grownh of latifuttdia as in other 
parts of Italy. 4 The soil was deep, black and rich; wine was money, small¬ 
holdings gave good returns, and as Dr. Chilvcr observes ‘normally it must 
have been expensive to tempt the small man to leave his prosperous farm*. 

In this chapter attention is naturally concentrated upon the use and cultiva¬ 
tion of the lowlands, the milieu of ccnturiation. However we should always 
keep in mind the far greater areas of hills and mountains, which had natural 
resources that were reservoirs of great wealth,—and balance the economic 
picture. Analysis of the celebrated inscription from Veleia, south of Piacenza, 

1 Gala (c. 334-149 M.) had Central I Laly m mind, Both lie and Varra 116-27 W, # whose 1 realise 
hai a wider geographical scope) came from the same district, Reaie in Sabine country*. Reate’s land was 
divided per strigas ft prr scotma in fenturiis (p. 213}. 

1 Economic fflitory 0/ Rume, 2nd cd. p 1927, 428-9, 

1 Chilver- oft. cU. t 1474). 


ANCIENT LANDSCAPES 


tfi* 

has shown that there it was in the mountain valleys, devoted to pasturage and 
timbering, that the costlier estates grew up. 1 No doubt these same sources of 
wealth were profitably exploited on the margins of the ccntudated systems in 
Istria and Dalmatia. 

It is an accepted fact that the basic elements of dungs are the most difficult 
to analyse. One cannot kill the past, and the structure of the centuriu had,— 
ingrained in its constitution,—archaic origins that never quite left it. Structurally 
it was, after all, no more than the sum of jugera or keredia. These may seem 
shadowy, for their origins in the agriculture of ancient Latium at the dawn of 
Rome or earlier cannot be produced for inspection. Before proceeding further 
with the examination of the large-scale systems that betoken a conquering State, 
we will try to get a little closer to the small domestic parcels of land from which 
this elaborate structure sprang. These units of rational size corresponded with 
ploughing technique, work done in a day, drainage, etc. The keredium and 
jugerum were essentially practical divisions to the very core of their being. They 
had their origin in domestic agriculture which, round the Mediterranean is 
preponderantly on a small-scale basis, —virtually an expansion of gardening. 
Small units like the jugerum and hmdium fitted this kind of work. We meet them 
first as the ancestral farmer’s portion: the first being the measure of his ploughing 
in one day, the latter enough for his needs as Varro tells. These are easily-worked 
units suited to the compact parochial landscapes of early city-states, but as they 
were based on practical units of work, the quasi-constants of ox and man in the 
field, they could be effectively transferred to the wide open spaces of North 
Italy and North Africa. 

The ancient trinity of bread, wine and oil was the staple diet of the Mediter¬ 
ranean farmer, but bread is the chief of these. A unit of ploughing was the basis 
of the centuria and the oxen were fundamental to its being. 

There was nothing theoretical or abstract about the jugerum. Long after the 
lime of its ancient defini tion it was still the same essentially practical unit when 
Pliny wrote; ’It is a fair day’s work to plough one jugerum. For the first rime, 
9 inches deep; and for the second time one jugerum and a half,—that is to say 
iT it is easy soil. If this, however, is not the case it will take a day to plough half 
a jugerum the first time, or a whole jugerum the second time, for Nature has set 
limits to the powers of animals’ (18, 49}, Without hyperbole one inay say that 
centuriation was founded on the abilities of the oxen. It is not surprising that 
Varro and others arc explicit in their instruction for tending them well: ‘Sec that 
the draft oxen are looked after with the greatest care, and be somewhat indulgent 
to the ploughmen to make them look after the oxen with more pleasure’ {Cato 
V, 6). 

Notwithstanding the large estates which grew up, a dominant characteristic 
in Roman agriculture in Italy was its intensiveness. Attention to minute detail 
is urged by the contemporary' writers, and is visible in the extant remains. This 

1 Dr PachttrCp TabU Hyptiihitairr df Vflrip, ixpzo; Frank, op. nt. r ^ i g, 
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certainly had its foundations in the humble beginnings of agriculture in the 
peninsula among villages of little account. We need not go back to 
prehistoric agriculture. For example, when we consider the allotment at 
Terracina (329 b.c,) we find that 300 settlers there were given only 2 jugera 
each. 1 There is no need to emphasise how the personal lot increased as conquered 
land grew and grew, Pliny (XV111, 4) relates as w r cU-known a saying of Manius 
Curius {early 3rd century b,C.) ‘ “The man must be looked upon as a dangerous 
citizen, for whom seven jugera of land are not enough 1 "—such being the amount 
of land that had been allotted to the people after the expulsion of the kings’. 
Again to quote Pliny, ‘Cincinnatus was ploughing his four jugera of land ■ . , 
when the messenger brought him the dictatorship,—finding him, the tradition 
says, stripped for the work [and probably begrimed with dust]. “Put on your 
clothes”, said he, “that I may deliver to you the mandates of the senate and 
people of Rome” \ Pliny had, of course, a didactic point to make:—that in Ms 
day the same lands were tilled by slaves whose legs were in chains and faces 
branded. Nevertheless, the facts were as he stated,—it was not simply a case of 
‘A la recherche du temps perdu.’ 

The object of the farmer in the ccnturiated landscape was to extract the last 
particle from the soil. There is nothing new in this object of intensive farming. 
The jugerum had its equivalent in other indigenous measures in Mediterranean 
lands. Some of these arc mentioned by Varro (I, x), the iugttm in further Spain, 
the versus in Campania. Besides the small unit which formed the square actus 
(120 R. feet in each direction) called in Latin acima, he also tells us of the tiny 
unit called a scripulum, in area to feet square. In dealing with agriculture of air 
intensive order, with so much manual work needed, it is not surprising that 
Pliny and other exponents of his day advise ‘It is the eye of the master which does 
more towards fertilising a field than anything else’. For master we may substitute 
bailiff on most estates, Cato’s advice in De Agri C'ultura to a landowner was apt, 
no doubt,—but none I think can read with much admiration his parsimonious 
counsel in matters of detail. The whole tenor of his advice to the estate owner, 
in his treatment of men and beasts, can be summed up tit one of his recom¬ 
mendations: Tor the slaves, store all the fallen olives you can and the ripe 
olives which give a minimum of oil; issue them sparingly and make them last 
as long as possible’. 1 True, we find something of the same stinting economy in 
medieval agronomists or in the Pas ton Letters of the 15 th century'; but the cause 
is much the same,—exacting tillage by hand, technically primitive and therefore 
rigorous in application, with the majority of the field-labourers often verging 
on a minimum subsistence diet, whether in Roman jugera or medieval strips. 
We must return, how r cvcr, to the archaeology' of the remains in the field. 

1 It has been suggested that in Rome** earliest colonic* a great pan of the agtr was held collectively. 

1 For economic data* calculated from Cdftp’i figures, in terms of the jugmim and its yield, sec Tenney 
Frank* An Econontk Survey 0/ Andent Romt* voL I* tSo scq. 
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Altinum and its Neighbours 

This is not the occasion to debate the still uncertain origins of the method of 
centunation. It docs not, initially, require genius to think of a chess-board plan, 
as many periods and peoples can bear witness independently, but it does require 
special qualities of determination and organisation to apply it on a large scale. 
In most proto-historic communities mensuration began as a skill intimately 
associated with the priestly order, but by the time of the earliest known systems 
of true centuriation its practical execution was a matter for secular hands. /\s 
regards its immediate origins, these could have developed quite normally out 
of the gridded planning on the smaller stage provided by early colonial towns 
in Italy, We can rule out the fanciful 19th century' reconstructions of the 
tenemare from this evolution, but we might allow that Etruscan colonies with 
gridded streets [citing Maraabotto as the example) may have been one source 
of inspiration for regularised street planning in early Roman colonies (c.g. Gosa, 
p. 227), in conjunction with ideas which spread from the towns of Magna 
Graceia in the south, Methods proved in new towns and in military camps by 
the Republic would, with the gathering of experience and confidence, naturally 
be applied on a wider scale to the countryside in the 3rd century a.c. For the 
study of systems laid out in the early days of centuriation we can probably gain 
most from excavations in those that have been found by my air archaeology in 
Apulia, round Luceria (Luccra), Merdoma (Ordona) and Aecae (Troia). Traces 
of regular limitatio outside Gosa (founded 273 a.c.) have also been reported. 
When, by the conquest of the Fo Valley, the Romans were presented with a 
fertile plain inherently amenable to this method, there was no experimental 
fumbling with centuriation but it was applied with a well-practised hand. 

Much has already been written on systems in Italy, but the literature is widely 
scattered, chiefly in short articles, 1 and a comprehensive survey of the whole 
subject is badly needed. Viewed on the ground, as any train journey across the 
Po Valley will show, the remains of centuriation give one little conception of the 
great field-monument of the Roman world that they represent. A long straight 
centuriated road seen at cyc-Icvcl, like those photographed on Plate 39, calls 
up no particular feeling unless perhaps a sense of great monotony, especially as 
intensive cultivation usually limits the view on either side to a few yards. 
Obviously enough, a vertical aerial view of the same road would be more 
expressive. 

1 To those already died should be added several useful articles by F, Castagnoli, will their biblio¬ 
graphies L 'La cenlunazione di Fhrtntia' in VUmvmo (Rivista dell’ lit [into Geofirahro Militant), July. 
August, 1948; ‘La Mtmiriaiiune di Lucca', in Shaft Eirmchi, 1948, vol. XX, and ’Note a] Liber Coloniarum', 
in Bull, delta Comm. Atfh. Com. di Amu, LXXII, 1946-8 (on (he systems at Luna. Alba Futna, Cafiua, etc.). 
Each of the two latter articles is illustrated by a war-time air photograph Ialien by the Allied Forces. 

For all tvorlt on Centuriation in Italy an indispensable aid is the Ffroup of maps by Pmf. Fraccaro, L’Italia 
Rornana {i: i$ million scale), in the Grmdt AtUmtr Gtografeo, 4th ed., 1938 (juituto Geografko De 
Asm tini, Novara), Cp, also the available sheets of the Carta Arehfologica d’Italia. 
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Wc have mentioned that in the land-partition for new colonies some discretion 
was evidently allowed in practice, in the size of the units employed. This is well 
illustrated on Plate 39, which covers an area of 4 square miles on the fringes 
of two adjacent systems of centuriation which surv ive in the modern landscape 
inland from Venice. We shall first consider that which apparently belonged to 
Altinum , and about w r hich very little has ever been written. 

On the north side of the river (the Musone Vecchio) can be seen part of an 
extensive ager centuriatus, aligned north-south and east-west, which fills a big 
block of countryside between Altinum, whose site lies in a northern corner of the 
Lagoon of Venice, and Treviso ( Tarvisium ). This photograph reveals the interest¬ 
ing division of the system into units which average 1,740 feet across, or exactly 
15 actus. Prof. Fraccaro proposes units of 30x40 actus as the basis of centuri¬ 
ation. Many of the limites are preserved by field boundaries alone, and for this 
reason the system can be studied much more effectively from air photographs 
than from maps. For example, wc can now see that its traces extend closer to 
Altinum than Schulten supposed. The decumarti, as often in North Italy, arc better 
preserved than the car dines, which tend to lose their identity through sharing 
the main axis of the field-pattern. Their remains are traceable across an area 
at least 15 miles long From east to west and 6 from north to south. 

The ownership of this system is a question of great interest. To the north, it 
is clear that the marshy river Site (the Silts) was its boundary. The present 
evidence supports the view that it in fact belonged to Altinum, which was once 
prominent as a residential town, a port, and the meeting place oF major roads. 
Such a city ought to have had a big ager centuriatus. Its environs show little. 
However, it would be very natural if a large part of its original system had 
disappeared. In this region urban civilisation and its organised landscape were 
dealt a shattering blow by the destruction of Altinum, Concordia and Aquilcia. 
Inc. 635 Altinum's episcopal see was transferred to the less vulnerable island of 
Torcello (just as Concordia 1 was moved to Gaorle), Today, Altinum's bare and 
wind-swept site beside the lagoon is one of the most forlorn places on this desolate 
coast at the head of the Adriatic. Prof. Fraccaro also feels certain that it belonged 
to Altinum (Atti del Convegno per il Retroterra Veneziam, 1956). 

Another claimant for this zone of actus centuriation might be Tarvisium, die 
present Treviso which lies on the inland edge of the system. It was a town of 
lesser note than Altinum. But Treviso did not perish in the Dark Ages, and 
therefore its survival kept alive the portion of this centuriatcd landscape in its 
proximity. Schulten, who gave only a few lines to the system, 1 favoured Tarinsium 
as the owner. Against this, there is a point which he did not mention. Adjoining 
the opposite side of Tarvisium there is another block of centuriation on a different 
axis, and surely that is the grid which seems to have belonged to that town. Pari 
of it can be seen on one of his maps (Taf, 5); the alignment is north-west to 
south-east, parallel and in sympathy with the Roman road to Monte Belluna. 

* Romiitkr Flaritilwig und thru RfSfc P- 28 (ill Abh&vttimgm d. G<f- d. WilJ- Goltingrn, n.i. II, 
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Cardines and decumani are preserved by existing roads inside a rectangular area 
of 8 x miles, with so X 20 actus as the units of division, 

We must return now to a study of Plate 39, Across the R, Musone, to the 
south, we enter the territorium of the city of Patavium (Padua) and here the 
ccntunal unit differs both in size and orientation with that found north of the 
river. This system of 20x20 actus squares is known today as the ‘graticolato 
Romano*, famous for the preservation of its cardines, decumani , and regular 
divisions inside the centuriae. Plate 39 shows, in the dearest manner, the 
employment of a river as a boundary between two systems of centuriation, 
delimiting the territoria, and gives a comprehensive view of the essential character¬ 
istics of two distinct and differently orientated systems. But its value for analysis 
goes deeper; for one can easily trace the smallest topographical details that are 
linked and give the lines sub-dividing the area within a centuria. A comparison 
with most large-scale (c.g. 1 : 25,000) maps will show that an infinitely greater 
number of minor boundaries are visible on the air photographs of the same scale, 
and (to make this comparison closer) it so happens that the original print from 
which this Plate is taken had a scale of exactly 1 : 23,000. A complete picture 
of the minor roads, hedges and field-boundary ditches is clearly a considerable 
asset. Sometimes regular sub-divisions arc clear on the maps, but often they 
only take shape when we make use of the full topographical data which the air 
photographs provide. The centuriae of standard 200 jugera size in the systems at 
Padova, at Cescna, and south of Bassano are divided internally into four equal 
bands, 1 which are always sited along the east-west axis. Air photographs show 
that N.E. of Padova, many were again split up into two, i.e. making eight 
narrow strips in a centuria. It is usually agreed that such transverse divisions 
of the centuriae into two, four or eight equal bands are (normally) derived from 
classical times, though probably they have later bred others like them. Some¬ 
times they can be traced continuously through several successive centuraie* The 
peasants today give the name of ‘cavini’ to these straight limites intenisivi. 

An interesting Tact which has emerged from the study of the details of the 
'dead Iunisian systems (p. 200), preserved by abandonment, is that we can 
often sec very different units of subdivision in adjacent centuriae. In studying 
those systems which have remained in use (e.g. in North Italy) we must not 
look for too much uniformity in the traces of internal divisions. 

On Plate 39 the black arrows indicate the direction of the Undies linearii 

’ The Roman surveyor* mention various specimen allotment*. Block) nf 50 were used is the 

modus nr measure of property allotted in the colonies of the Triumvirs (I’auty-Wissowa, Rtal-EtuyeL. 
'Limitatio*). Thus division into 4x50/1was used ai Ftortntia, And recorded in the tibn colonivitm 
T-achmarui, p. 213, & Pais. Sloria Jrlta toltmizzadout di Roma Aniuti, I, p. 16), This agrees with traces of 
=1 division or the CCTfSTWr into 4 equal units which U Well shown by air photograph; of the plain West of 
Florence to-day* 

The system visible south of Asolo (Aalum) in N.E, Italy which is based otuixjt actus squares shows, as 
might be expected, traces of a division into three bands of J^actus width. 

’ a "= ™l™cei from Tunisia where Such continuous Subdivision* can be shown to be of Roman 

origin, pp, i 9ft and ikkj. 
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that enclosed the cenfuriae, with contrasted orientations. The small white arrows 
point to some of the regular west-east field-divisions which may be dcrivedj in 
essence, from UmiUs iniercisivi, though probably renovated and tidied in later 
times. A continued preservation of limites intercisim in the matrix of the modem 
field-system, embedded like a fly in amber, always excites a certain wonder. It 
would not be safe to say that every centuria there which is regularly divided today 
does, necessarily, perpetuate a Roman subdivision. Care has to be taken with 
individual cases, for it can be demonstrated that pseudo limites intercisivi can 
arise in modern times from regular property boundaries drawn parallel with the 
convenient base line supplied by the roads round the centuria. This is shown, for 
example, by a comparison between 19th and aoth century maps of the famous 
timitatw at Carthage. 

An essential part of the problem lies in the way in which the longer axis of 
the fields is firmly ‘polarised’ from north to south, and part of the value of 
Plate 39 is the compelling way in which this is made clear. We can indeed 
believe that for 2,000 years cultivation has given a general obedience to this 
orientation, while trees were planted and irrigation streams fed and led on the 
traditional lines. But the survival of such boundaries depends on local circum¬ 
stances. It can be seen that regular subdivisions inside the centuriae are much 
more rare in the system north of the F. Musone than in that to the south of it. 

Further to the north-west, the marshes of the F. Musone also effectively 
separated the grid north of Patavium from another big grid that extends south 
from Bassano. This zone between the two systems was certainly never centuria ted: 
but as rough grazing and woodland it would have been a useful ‘waste’. To 
appreciate the impressive way in which the many great blocks of centuriation 
were dove-tailed together across the wide plains of North Italy the reader now' 
requires a specially prepared map, overprinted in colour, on which the kaleido¬ 
scope oF systems can be seen as a whole. I hope to produce a map of this kind, 
for with the aid of aerial mapping the picture is now growing so much more 
complete. 

This system south of Bassano is especially well preserved round the town of 
Cittadclla, and examples of its parallel limites on the decumanal axis arc readily 
seen on Plate 66 (see also p. 267), They run from W.S.W. to E.N.E. as country 
roads and field-boundaries. Some of those illustrated are the remains of internal 
lines which subdivided these 20x20 actus squares into four bands. Immediately 
to the east lay another extensive system of centuriation, south of Asolo [Aceltim ). 1 
The units in this measured 21x21 actus, —an unusual type of centuria. However, 
at Cremona blocks of 20 x21 actus arc reported, and the Gromatici mention 
others of 20x24 octus, etc. In short, the original term centuria, by an extension 

J For cJi£ topography of cJick two system* and others odjjreiiK., see the excellent analysis by Professor 
Fracr-nro, liuornn ai confmi e alia cenEumzione drgli agri di Fat avium c di Acclum'* in Studi di Aatuhid I 
Classic* CJ fftrfi a Enumuti Ciactri r 1940. This correct* details of La ColmUrntfart* Rpmarm dal Brrnta ai 
by A t Dr Bon, 1933, 
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of the meaning, came to include units differing in area and form, but employed 
in the same manner. 


Tricesimo an» Aquileia 

Let us now consider some unusual variants of ccnturiation situated in north- 
cast Italy, and not previously studied from the air. 1 propose to discuss the 
remains round Tricesimo (6 miles north of Udine), and north of Aquileia. Very 
little is yet known about these systems. 1 As the field-archaeology of ccnturiation 
expands, we naturally find more variants and unusual forms. They are welcome 
in themselves, but still more because the analysis of the whole subject becomes 
more realistic in consequence. Some good instances had been given in my 
interim reports on the systems found in Apulia. Such visible and tangible 
examples also help us to a more receptive approach to the entries in the de¬ 
scriptive lists called the libri regionum or colonhrum. I n his critical edition of these 
sources Professor Pais took the view that some commentators had gone loo far 
in distrusting their evidence. The apparent absence,—as it was formerly 
thought,—of surviving traces had thrown doubt on many of the systems men¬ 
tioned in the lists. But one of the results of the aerial discoveries in Apulia has 
been to show that the relevant entries in the libri coloniarum can be confirmed 
accurate,—as I have briefly explained elscw'hcrc (Antiquity, 1949, 69; and 
l 95°> 89)* 

Ad Tricesimum, with its name signifying its position at the 30th milestone north 
of Aquileia, stood on the highway to Glemm (Gemona), a main route across 
the Alps and into Austria. Little is known of the place,* a small centre of com¬ 
munications near the entrance to the mountains. Today It is no more than a 
large village on the road, which bends to pass the hill still surmounted by the 
castle of the medieval fief; see Fig. 14. 

West of Tricesimo the ground rises in low rolling hills, terrain unfavourable 
for ccnturiation (or, at least, for its survival); eastward the Tor rente Torre {the 
Roman river Tuttus) runs roughly north and south at this point, issuing From 
the mountains and making a natural boundary. The limitatio is preserved by 
existing country roads and by field-boundaries. In this level area nearly all the 
fields are thin rectangles with the longer axis from north to south, and because 
of this the cardines have not come through the centuries of use as clearly as the 
decumani* for alternative north-south tracks can develop so easily. The Roman 
grid is best preserved near the river, away from the disruptive effects of the 
trackways which have radiated from Tricesimo; to north and south its remains 
fade away progressively, further from the community w-hich was its main 

1 They have been noted by Frof. Fraccaro, and by Dr, Stucchi in his boot on Forum Mii r 195.1 p p. 91 
(vol. XI m the series Italia R&mfma: Mmiripi f G^irir), and in h» article b La eenturi&rionc roman a del 
tarhoTW tra il Tagliamcrito e PlaomrA Studi Goriduni. XII* 1950. 

1 An important inscription, found there, speaks of the const rue Lion of the avails and fain nf ad Tricesimum 
(C./.Z.p 1 , pt T ii. No- 2648, and Rtt. di FitateM *93^ 134* Cp. CJ.L. f V, p. 167), 

1 Wo have already noted this tendency as LypScaJ of oEhcr systems in north Italy, p. 16a and p, [67. 
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protection and economic support in later times. It will be seen that the limits 
cross the Roman road from Aquileia to the Alps, and it is clear that wc should 
be safe in restoring a gridded rectangle with Travagnacco in the south-west 



Fig. 14 Existing roads and field- boundaries preserving Roman centunation near I riecsimoj 
30 miles north of Aquileia, mapped from the air. The square units of division were (Tan unusual 
type, measuring 12 X ia arias [yz jugem). See p. 170, 

corner and Qualso in the nordi-east corner* giving about too centuna r occupying 
this block of level ground. But, in this example, it is not so much the extent 1 of 
the system as its structure that concerns me. 

* Dr. Stucchi would set a few more ImiUs further north and further south. The course of the road Beading 
west out of ReanuiEo ii wrongly shown on the 1 : 23,000 maps, "1 he air phoEognphs show it Id be straight, 
as on Fig, 14, 



























m 


ANCIENT LANDSCAPES 


For this scheme of limitatio, a rare and interesting unit of subdivision was used. 
It averages c, 247 metres (1,390 feet) across, which is exactly 12 adus. The 
centuriae (although ‘centuries’ only in name) measured tax 12 adus each (area, 
72 jugera). It is noteworthy that this unusual measurement was employed 
extensively as the basis of ccnturiation in this part of N.E. Italy, and, for the 
moment it will be enough to instance the adjacent system belonging to Forum 
Iulii (Cividale del Friuli) on the other side of the T, Torre. 

To whom did the block of centuriae on Fig. 14 belong? It would seem that 
ad Triasimum itself was not of sufficient importance. The orientation of the 
limUes differs from those in the neighbouring system of Forum Iulii to the east, 
and also from those in Aquileia’s system which lay immediately to the south and 
west. But, as we have already observed at Ccscna and elsewhere (p. 159), a large 
gridded system could be later increased by smaller additions which had a 
different orientation while still within the same city’s territorium. The centuriation 
round Triccsimo may have been an addition to Aquileia’s; if not it should be 
associated with Clemona 8 miles to the north, a town of which litde is known from 
Roman times, 1 -or alternatively it formed part of the territorium of lulium 
Carnicum still farther north among the Alps, as Degrassi suggests. Further w ? ork 
is needed on this interesting problem.* 

I should like to stress the specially interesting way in which traces of centuria¬ 
tion have survived in N.E. Italy. The roads and field boundaries which have 
preserved the Roman lines are much more wavering, intermittent and difficult 
to piece together than those in the Fo \ alley, or west of the Piavc, or at Pola 
in Istria. The Umites round ad Tri&simum arc the best, but even these show how 
much feebler has been the hold of the Roman landscape on its successors, as 
we would expect when we remember the destruction of Aquileia and other 
cities or the region in the turmoil of the Dark Ages. Rural life returned to village 
parochialism. Ccnturiation as an organised road network evidently broke down, 
and even cultivation itselfwas abandoned over large parts of the area. In post- 
Roman times, if a village’s lanes reached its own fields that was enough. There 
is often much to be said for not being too accessible, in a vulnerable frontier 
zone. 3 

But under the Empire this whole region would have appealed as completely 
systematised by its blocks of centuriation as those that still lie side by side along 
the Via Aemilia. On another occasion I hope to give a more detailed account 
of these systems in N.E. Italy which are far too little know n. It has been a most 
interesting experience to survey this great area from the air, and to treat its 
problems and physiognomy as a whole, as is needful. 

One of the chief tasks has been to reconstruct from slender traces the immense 

1 Atlilio Dcgraisi, II Cwfat Nmd-OrUnlalt M' Italic Jfcsnwnw (DintrlallOHrS Binutuit), 1954, 44. 

1 Reg reliably, the study by R M. Mora, folium Cankum (BreocWider, Rome ,n S G! adds no useful 
d l5cum idn nf this problem. See U- Ewins, Papers &/ ike £h. Sth. a! Rame r 1955, B8, 

’ Geography gave this region die permanent quality of a frontier March. For an illimration from its 
later fikstory, cp. Palma nova, p. 271 and PL 68. 
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zone of regularly partitioned land that once must have belonged to Aquilcia. 
Of this great cityi founded in 181 b.c., there is no need to write in detail here. 
As the port at the head of the Adriatic it anticipated some of the commercial 
rfilcs later played by Venice and Trieste. After its annihilation by Attila, its 
population (or what was left of it) scattered. Some took refuge on the lagoon 
island of Grado, but Grado did not become another Venice. Obviously, the 
control of the inland ager centuriatus was gone for even it was abandoned to its 
own devices. Yet, naturally, a city of such magnitude would have possessed a 
very large territorium. The mapping ofeenturiation has helped us to see how large 
it was. But these traces are slight and have long been obscure; even Schulten 
gave only one line to note the existence of some ‘vestiges’. 

In the neighbourhood of the city’s site the remains of limites are very few; and 
are virtually absent from the broad belt of very marshy land further inland. 
But from Palmanova northwards we reach the firm ground of the plain, and 
enter the great expanse of the ager centuriatus proper. To the north it extended to 
where Udine and Fagagna stand today, eastwards to the Isonzo, and west to the 
Tagliamcnto from Godroipo up to Dignano. The line of the Via Postumia 
between Godroipo and Palmanova approximately marks its southern limit. The 
geology of this part of the plain has a natural unity, too, and the limits of this 
very large system fit well with it. The orientation, N.N.W. to S.S.E, for the 
cardines, was apparently linked to that of the first part of the main road north 
out of Aquilcia. 

The peculiarly distorted anti interrupted lines of the cardines and decumani 
make experience essential in deciding what topographical evidence to admit 
and what to reject. The need for discrimination gives particular interest to the 
search for the evidence here. After comparing a well-preserved system It is 
necessary to re-adjust one’s standards on an entirely different basis,—to ‘lower 
the bar’ and to accept (after critical scrutiny: very fragmental^ traces of 
centurial alignments, which at first glance might be dismissed as without any 
significance. Only a few small country roads, serpentine rather than straight, 
to-day bear witness to the orderly system that has perished. Naturally, it is helpful 
to see their precise course as it exists on the ground, rather than the more 
simplified course produced in map-making. Air photographs have, therefore, 
been able to give a more exact picture of the mutual relationship of the various 
fragments of the limites. Practice in examining such systems as this is a good 
preparation for the topographical study of still more disintegrated systems in 
Gaul (for example at Valence, p, 207). 

Among the areas preserving traces, three are best:—north of Tahnassons, the 
zone Gradisca—Godroipo—Beano, and that to the south and west of Fagagna. 
In all these it is notable, in view of the preference already observed to have 
existed in this region, that a division into units of 12 x 12 actus fits best with the 
surviving limites. 

No details, I believe, have so far been given in English of these interesting 
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remains of centuriation in north-east Italy; and although the aerial study of 
the region has helped (by supplementing the maps) to piece them together, we 
are still not yet in a position to place these systems in their historical niches with 
final security. For one thing, the historical record is itself obscure or insufficient 
on several points and periods in this area. It is worth, however, reviewing a 
few of the possibilities—for the laying-out of centuriation is an important 
aspect of the effective Romanisation of the land. 

One initial fact is that in 181 b.c. 1 Aquileia was established as a Latin colony 
in Gallic territory. Large allotments were used as an attraction. 3,000 pedites 
received 50 jugera (31 acres) each, the cenluriones got too each, and the equiks 
140 each, according to Livy, 5 A calculation will show that an area of roughly 
aoo square miles (e.g. a zone of 10x20 miles) would be required to satisfy these 
allotments. The examination of air photographs of the marshy coastal land on 
either side of Aquileia confirms that this terrain (much of which has only com¬ 
paratively recently been reclaimed and cultivated) could not have furnished the 
space. 

But, on the other hand, the requisite area accords well with that of the large, 
level, quadrangular zone inland (and mainly to the N.W.) of Aquileia, which, 
as I have described, still preserves some traces of centuriation in the lay-out of 
the existing roads. There is little or no doubt that this was the scene of the 
centuriation which must have accompanied the foundation of 181, and these 
traces may therefore probably date from the original Latin colony. The cen- 
turial square used was not the familiar 200 jugera unit, and the spacing of the 
iimites seems to indicate that squares of 12x12 actus (72 jugera) were the basis 
of the grid. This does not appear particularly convenient for the allotments 
mentioned by Livy, but there is no record of Aquilcia’s centuriation being laid 
out a second time. In considering this unusual unit, there does not seem to be 
any cogent evidence that the Romans were respecting some pre-existing local 
custom or land-measure. I have already referred to variations in the size of the 
centuriae used elsewhere in Italy, and one may note also the strangely awkward 
units of allotment which, we are told, were sometimes awarded (e.g. 51I jugera 
lo each of the 2,000 Roman citizen colonists at Luna). 

In the present state of knowledge it would be tempting to link the appearance 
of the adjacent systems of centuriation round Cividale (Forum lulii ), and round 
Tricesimo (i.e. south of Glmona) with the busy policy of town-formation in 
N.E. Italy, Istria and Dalmatia during the third quarter of the 1st century' b.c, 
(which Augustus so particularly furthered). But this association is not proven 

1 For the date, Pais. Mm. Atuti. dri Luicti, val. XVII, J933, ‘Scrip chnuiatggiea tlelic colonic ronmne 
e blint h | pt. i. 346, 

3 Livy also record*, of [tig b.c,, This year, when the a ml madoca of the AquiJdaiw asked [hat the number 
of (be colonists should be inc reaped, 1,500 families were enrolled by a decree of the Senate', 

Termey Frank com menu fEr. Sway qf Amt. Jfanf* i F I2l) that the size of the allotments implies that the 
colmmu of Aquileia were intended eo have leisure for garrison duty and to draw ihdr livelihood from 
land-rents, and that the same u ime of the colony of Luna planted in 177, 



4^r Dalmatia, 7. aka. Roman centurial squares of 20 x 2u acius which were preser ved by country mads 
and Mock walls, and have been discovered from the air. This vertical view also shows the regular 
street-plan (of Roman origin} in the present town, a cafomu of Augustan foundation. G-Il main axial 

street. Seep. 17B, Crown Gofptighf Ratrird. 
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43+ Zaha. A vertical view of our of the: l>esi preserved example of Roman centunation in the whole of 
Europe* li has t>ecri discovered from air photo* and forms pari of the system shown also on Plate 42. 
This illustration cover* a coastal area just south of the [own setr Fig H jft). Su>ne walls along the roads 
have ‘fosi luted’ the Htniits^ anti also show an origtoal division of one centuria into equal squares. Cfttttm 

Copyright iltstmd. 




Dalmatia, Split* Diocletian's Palace occupied the eastern half of the willed town Ixsidc the 
harbour see Fig. 17). The ctrtturial grid, whose remains have been discovered from the air r show$ 
that the northern gate of the Pa.hu e would have coincided exactly with the tangential line of a pre- 
existing ccmuriated road, which thus played a part in determining the prec ise siting of the gate and 
walls. Vertical view. See p. 186. Crete Ft Cujfrrigjh Reserved* 
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45r South of the site of Salona. 'traces oS Roman centuriation, preserved by existing trackways, The 
squares equal 20x20 traits (=776 yards squareSee p, [87 and Fig, 17. Vertical photo. Grown 

Capjrighl Mtserved* 
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yet, and the JS-jugera squares used to construct these grids are] decidedly 
atypical of centuriation in this period, in which the soo-jugera square was 
characteristically the basis of division. 


Pola 

On the Istrian peninsula at the head of the Adriatic, there is a comparatively 
neglected, but wonderfully preserved, Roman centuriatcd landscape which 
served the city-port of Pola. Indeed, with the exception of the systems revealed 
in unique detail in Apulia, it is in many ways the most interesting example of 
this kind of Roman landscape that is so far known from Europe. 

This special position it holds for several reasons; the great size of the system, 
the excellent preservation of its lay-out, and, most important of all, the numerous 
details of property sub-divisions which are visible inside the Roman centuriae. 
These remains cover the well-defined zone of plateaux called ‘Istria Rossa* in 
the south-west of the peninsula, where Roman farming could make most 
progress in familiar conditions. Further inland lie the hills of ‘Istria Grigia\ 
and, beyond, the mountains of ‘Istria Bianca*,—a practical classification. The 
limestone is almost universal, producing the special karst land-forms (poljes 
and dohnes) and underground drainage for which the region is noted. Scarcity 
of water is a general problem. The ‘terra rossa* is reddish sdeky clay which 
retains valuable moisture and permits the cultivation of vines, olives and cereals; 
in. Istria Rossa the climate and flora are roughly Mediterranean,—but north¬ 
ward, on the Carso, where the Bora blows savagely, the vegetation has a more 
Central European character. 

The creation of this great system, planned and partitioned with a bold vigour 
(one could almost say violence) that far surpasses anything since attempted in 
the region, should be associated with the foundation of Colonia Pietas Mia 
(between 42 and 27 b.c,), which Mommsen linked with Octavian’s campaigns 
in Dalmatia in 35-33 h.C. But reasons in favour of 42-41 b.c. have been advanced 
by De-grassi. The Roman buildings in the city arc deservedly famous, but 
the remains of its Romanised countryside are really more impressive. 

The best sketch-map of its centuriation has long been that first published 
a century ago by Kandler (1858). The system was mentioned by Lcgnazzi (Del 
Catasto Romano, 1G8-72, 1887) and briefly by Schulten (. R&mische. FiurUiiung , p. ag, 
1898, without a plan). 1 No one, as far as I know, has dealt with it systematically 

1 The middle years nf the igth century were the first period of great activity in the discovery qF ccntuna- 
tion,—primarily Lhc result pf the increased accuracy and spread of map-making. It was the Austrian 
Government's mapping of htm which made it powibfe fnr Kandler to see that the centuriatcd landscape 
round fob cxisied. This pioneer article {Atti del &nserv&tite t i, 1858) gave a schematie map of part of the 
system but did not describe hs surviving traces. 

and Schuhrn added little, but drew attention to certain place-name* imide the system which 
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since. The study of war-time air photographs showed me that the system was 
more extensive than had been believed , covering an area of from 10 up to 15 
miles round the city. In all this there was so much detail to be seen and mapped 
that 1 am reserving a full account for a future occasion, while commenting here 
on two illustrations only (Plates 40-41). 

The centuries are of the normal 200 jugera area, measuring 20x20 actus. The 
Cardo Maximus lies N.N.W.-S.S.E. It is said that severe plagues c , 1300, 1500 
and 1630 depopulated the city to such a degree that its inhabitants w'ere reduced 
to a few hundreds. That so much still remains of Roman Pol a may be because 
it became partly an abandoned towm; as it appeared when Napoleon I's en¬ 
gineers made their visit. Outside, in the country, the firm lines of many of the 
Roman field-boundary walls have been comparatively little changed by the 
more spasmodic efforts of later cultivators. The degree of preservation is there* 
fore of an unusually high order. The limiUs come right up to the town, round 
which the ground is fairly level. But further inland the terrain soon becomes 
rolling and broken, a karst country pitted with the deep hollows of ‘polje* 
formation. The limites continue up and down their slopes, unperturbed. Walled 
fields are necessary in I stria to prevent soil-erosion. Even so, winter winds carry 
away the loose top-soil, leaving a layer of stones,—and the farmer then fre¬ 
quently has to go several miles to obtain new earth from larger pockets of soil. 
The problems of farming on this limestone landscape have been much increased 
by excessive tree-felling, especially of the once extensive oak woods. As a result 
the soil from the plateaux has been washed down into the valleys, in one case 
to a depth of 25 feet since Roman times. 

The sites of scattered ‘villas’ have given an indication of the manner in which 
the land was farmed during the Roman period. There are a few (very few) 
isolated farms today, and most of the land is tilled by peasants who live in the 
large villages and make long daily journeys in carts to their fields, starting at 
dawn and returning at dusk. The same thing happens throughout much of 
Southern Europe. But, as we were able to prove in Apulia, this was not always 
the chief basis of rural life, for there w r e excavated a series of small Roman farms, 
far front village or town, set at short intervals along the centuriated roads. In 
Apulia these daily long-distance journeys are common enough still, but small 
un-fortified * 1 farms of single families are at last returning in numbers to this 
landscape which enjoys a newly-found security. The needs of defence and 


suggest CQ-nnettians with agrimerworial origins, Limeto, Arcdle {anttlat, ep. Fddmtutr T, 3 37, 5; 
^ 52 * 1 5E 3°Sp a 5) a &d others. Near Parcnzo f 20 miles N.W. up the coast from PoIa a an interesting dppus 
v.ii5 found, inscribed via, pub- lat, p, xx {CJ.L-* V T 341); and a Caido Maximal was nominally 20 feet 
wide. Paren?o [Far^tium) had the status of a cohmu i a and I have found some divisions equal to 20 
3 to 4 km. To the east. On the status of Parersao and for the Romania ikm of Istria, cp- the summary by 
Attiiio Degrassi P It C&nftn* jVct Orim ^ dilTItalia Rvmma Dissfriijtwr.fi Bemmsfi) t 1954- 

1 One does find, however* a few large fortified fan™ in isolation, dating from the 17th to igih cenLurics d 
walled and with towers pierced with musket-holes, tike little castles. 
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protection in a compact village, and the very different structure of society in 
feudal nuclei from the Dark Ages onwards has, one may think, probably pro¬ 
foundly recast the peopling of the centuriatcd landscape behind Pol a. From the 
far-reaching effects, this and other regions like it have not yet emancipated 
themselves. There is a strong case for systematic fieldwork on the ground in 
fresh search of the small and large Roman farms 1 which should be found along 
the roads. Patsch, many years ago, pointed to the finds indicating isolated 
Romanised farms between Salona and Narona, further down the coast (p. 191, 
n. 3). It is certainly upon such problems,—to discover how the ancient land¬ 
scape really 'worked’,—that archaeology needs to concentrate as soon as the 
formal mapping of the traces is complete. 

Helped by historical evidence, but still more by visible limites planned from 
air photographs, it will be possible now' to establish the definite limits of Pda’s 
ager cenluriatus; and very large it is, as extensive as Padua’s famous system. One 
very clear feature is the frequent subdivision of the centuriae into 4 equal squares 
containing 50 jugera each. Remains of this method of subdivision, undoubtedly 
Roman in origin (for it is quite foreign to later local practice), are found 
scattered throughout the system, and it may well be that this corresponded 
to the original lots in which the land was distributed to the ordinary 
colonists. 

We can see w'hat prodigiously hard work it must have required to divide and 
prepare such stony land for cultivation, Plate 41 shows the rocky coast on the 
western side of the mouth of the Arsa Channel (which seems to have formed the 
eastern boundary of the ccntmiation). Many coves, and narrow-cleft valleys, 
run inland like ‘coombes’ in Devon and Cornwall. It is a wild desolate shore, 
fringed with a jagged shelf. The rounded ridges along the coast have a thick 
covering of maquis scrub, mainly the uncultivated 'waste’ of villages inland. Here 
and there patches of the darker-toned scrub have been cut, leaving irregular, 
lighter patches of moorland with a thinner covering of natural vegetation. The 
long straight white lines are the remains of big field-boundary walls, fallen and 
spread, of Roman origin. They are, in fact, limites, which can be traced con¬ 
tinuously inland and are typical of Pola’s system. The walls were piled up from 
boulders collected from the surface of this singularly stony and unpromising soil, 
and even the hardiest vegetation has found it difficult to get root-hold or moisture 
enough to grow and cover them. Many rectangular Roman field-boundaries 
still emerge clearly, and very little ground was left un-encloscd by the thrifty 
cultivators (except a narrow' strip of steep bare slopes above the sea which would 
be suitable for goats!) But the cultivation has since faded away. 

Plate 41 shows another interesting feature. Inside these Roman boundaries 

Though not directly linked with our investigation we may note the wealthy 1 villa 1 on Brirmi Grande 
(an island oIT Pda) excavated by Gdn (see Rostov!srfT, Social md Ecmomk of the Romcm 

plate 32}. These islands, which can support a more luxunou;; vegetation than the mainland, have once 
again become a pleasure resort- 
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is a remarkable pattern formed by huge piles of stones (called gromila by Slavs, 
the word being also used for 'tumulus'). At their base, these stone-heaps which 
are roughly circular, are as wide as a house, up to 60 feet in diameter. They 
could have been formed during a long, or intensive, period of clearing the stony 
surface for cultivation. They differ from the stone huts called tmlli still used in 
the fields of Apulia,—being much larger, more numerous and orderly in their 
distribution. 1 It will be seen that many of these gromila are arranged in rows 
parallel with the walls of Roman origin. Some heaps have been almost, or 
completely, swallosvcd up in dense scrub. They could have had a common 
origin in a programme of land-reclamation boldly conceived, perhaps when the 
better ground inland round the villages was being cleared. Did they begin to 
form in Roman times, with additions by later peasants? We can only note, at 
present, that these methodically arranged piles are exceptionally regular, local¬ 
ised to this part of the coast, and arc not found separated from Roman limits. 
Dumps of stones are ordinarily scattered about, without the same signs of 
organisation. Traces of stone piles in association with the remains of limites 
continue for a mile or two further along the coast; many arc now almost covered 
by trees and scrub, but it can be seen that they are set out in regular rows. 

Zara and Ugljan 

Turning to the Dalmatian coast of Jugoslavia wc encounter two well-pre¬ 
served systems of ce mu nation whic h have la tely been discovered by the study 
of war-time air photographs. That at Zara I described briefly in a preliminary 
article in Antiquity (December 19 {.7), but I now have extensive discoveries to 
add; a full account of the other, at Salona, has not yet appeared in print. 

The port of Zara (Plate 42) was a prospering entrepot, thriving on coast-wise 
trade, for several centuries 1 before the creation of the Roman colonia of Iadtr. 
The position dictated that Its fortune and energies should be directed seawards, 
then and since, rather than to the wild, hilly hinterland. The foundation of 
the colonia seems to date from the re-establishment of Roman authority in 
Dalmatia in and after Oct avian’s campaigns there in 35-33 n.c. 3 From this policy 
TergtsU (Trieste), Emona (Ljubljana), Pola and probably Senia (Senj) also 
beneflted with special favours. An inscription 4 names Augustus as the ‘parens 
colonial of Iadtr t and there is evidence that it was properly equipped with the 
requisite offlcials. Roads radiated from it, north to Aenona (Nin), inland to 
Nidinum (Nadin) and Burnum , and south to the ports of Scar dona (Skradin, nr. 
Sibcnik) and Salona. In subsequent history, fate has on the whole treated Zara 
kindly. It got safely through the Dark Ages under the wing of the Byzantine 

1 Sm45.II stone huts (called trtgsr} similar to iruUi are used in some Istrian vineyards, 

* S. CasSOUp MaadtmOf Thtatt and Ilfyria, p h 317. 

* M, P. Charksworlh, in dur, HiiS., yoI. X* B8; and p. 903 and 939 (for bibliographies). 

1 CJX,, vot. Ill* pC t> p- 375, No- 1907, 
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Empire, only to succumb to the wanton sack of 1202 by the forces of the Fourth 
Crusade, side-tracked by the schemes of the Venetians and others. 1 The city 
was laid in ruins and many inhabitants fled into Hungary. From 1409, for nearly 
400 years, it jogged along under Venetian rule. But even such disasters as that 
of 1202 were transient and there seems to have been no major break in cultiva¬ 
tion for 2,000 years, although there has been a reduction in area. 

This continuity explains the survival of extensive traces of Roman land- 



Fig. 15 Dalmatia. Map showing the extent of the traces of Roman ccruuriation found from 
air photos at Zara and on the neighbouring island of Ugijan. See Plates +2-3, and p, 17E setp 

division {see Fig. 16). Not even Kandler, who was so active in tracing cen¬ 
to nation in 1 st via, noticed it.* The units are of 200 jugera, as commonly found 
in Augustan colonial and are orientated to suit local convenience: i.e. the N.W.- 
S.E. axis of the coast and of the parallel, low limestone ridges behind. The zone 

1 VilldiardouLn gives an cyc-wimesi dscriptiDn of the lakin^ of ihe Town, 11 was nn imparuin! inddciii 
in lhe growth of Venice as a 'Great Power 1 in the Mediterranean, and a Foretaste nf die diversion of this 
Crusade to the capture of ConsiantinopEer 

■ Buij even near the town* at eye-level it is difficult to recognise the significance of the Roman iimiies T 
without the help of the air photography because of the maze of other boundary walk. On this coast such 
^tone ^11^ were the ordinary means of enclosing property^ whether centuriatcd or not- Cp. the entry in 
the agri memorial Ukri tolomorwu (also called libri Ttgivmim\ under Pmwi’j Dalmatmmnti “ubi saxa collects 
ab ulrisque parti bus. liftiitei dedertint*E, Pais, Storia ttetid Cohtrizzazwnt di Rtmm .Jrrbrfj, 1933. 
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iit the back of the town is called “Ravni Kotari 1 , or ‘level comer 1 . The soil is 
often thin and very stony, and most antwiae are bounded by a high and broad 
bank or wall of stones, continually increased by others collected during cultiva¬ 
tion. These have literally ‘petrified 1 the Roman limited. But the soil is rich in 
patches, especially behind the first limestone ridge where there is a broad 
valley (the Cbobnica Dolnja) filled with fertile red earth (minus, alas, the arch¬ 
aeological ly desirable stones), and split up into many tiny fields, Here the traces 
of the limites, as far as they can be recovered from field-boundaries, are naturally 
less complete. As far inland as this the land is fully cultivated, chiefly with grain 
(and olives and vines where sheltered). But beyond this point the terrain changes 
suddenly to a zone of level moorland. This belt, about 2 miles wide, runs 
parallel with the coast and then gives place to another long valley. 

The war-time air photograplis on which I first reported did not show any 
traces of Roman centuriated roads on this moorland, but I have since studied 
others which show conclusively that such remains are visible. This discovery is 
an important addition to my earlier account, and the plan which that contained 
is superseded by Fig. 16, which trebles the area of ccnturiation previously 
found. It is a good example of the value of examining ‘comparative coverage’— 
photographs taken at other times of the year, with different conditions of 
vegetation and so forth. On the moorland, covered with rough grass, low-growing 
shrubs and bare rock, cultivation has altogether vanished but the straight lines 
of the Roman centuriated boundaries can just be distinguished under favourable 
conditions. All the other features of the landscape arc without formal order, 
and thus these straight lines, though faint, are noticeable. On the ground they 
take the form of low banks (partly of stones) not more than a foot or two high, 
overgrown with grass, and likely to be missed by almost any field archaeologist 
on foot, unless purposely looking for them. And, of course, they would never be 
marked on any ordinary map. 1 

The discovery of these great agricultural systems holds moments of consider¬ 
able excitement, as on this occasion when, studying the additional photographs, 
l saw faint indications of straight lines on the moor over two miles from the 
point to which ccnturiation had so far been traced, Their appearance had the 
‘feel 1 of antiquity;—their outlines though dim were unmistakable, like a picture 
by a master hand under layers of brown ‘gallery varnish’ or revealed hy X-ray 
photography beneath a meretricious over-painting. 

The outlines looked too weather-beaten for the recent past, much too regular 
for the unaided peasant. Then a square was identified and! hasty calculations 

1 1 wish to emphasise the strong contras! between the two very different forms In which this system oi 
centuriation u preserved;—(a) by existing minor roads, field walls, etc,, in the cultivated coastal zone, 
and partly to be distinguished on the latest maps, (i) by the slight earthworks on the moor which naturally 
are not recorded on these maps. 

But both, though so different in their present form, refer to exactly the same system. It follows that the 
absence of regular boundaries on the maps is not neceoarily a final verdict against the existence of 
ccnturiation, 
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Fio. 16 Zara. A detailed map of tHe Roman ccn Lunation discovered on the coast of the 
mainland. The units measure 20 square. Existing roads, field-walls, and minor earthworks 
preserving the lines or Roman limites Straight roads on a different axis 

Other existing roads - -- Villages : : : : : Spot-heights in metres. See 

Plates 43-3. 
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were made to see if it agreed with Roman measurements and with the 20 x 20 
aclui units found on the coast. It did so. Beyond its limites there was a gap, but 
soon other limites were distinguished (some barely visible in their heath-land 
covering) continuing the same alignment, and little by little the cardirtes and 
decumani were pieced together across about 8 square miles of moor, linking-up 
with those on the coast. 

But it usually requires many hours, spread over a long period of close study, 
before one finds such new evidence of an ancient landscape to reward the work, 
and then, after the brief first phase of discovery, a lengthy sequel of research 
and interpretation is inevitably required to make it ready for publication, and 
to fit it into the framework of local history which may be a shaky structure. 

To north 1 and south, up and down the coast, the cultivated zone shrinks to 
a thin strip. Traces of centuriation are continuous as far south as Sukosan 
(Fig. 15).* For some distance beyond this point the mountains come down 
actually to the shore, and centuriation would be impossible. 

We now have evidence of 12 parallel car dims t from north-west to south-east. 
Did they extend farther inland? There is no major natural boundary, and the 
ground continues to be fairly level. 1 have no evidence that the system stretched 
farther in this direction, but it is proper to draw attention to the problem. It is 
perhaps surprising that no traces have been visible northwards towards Nin. 
However, the total known area of the system, including Ugljan’s centuriation, 
is quite large,—for example as big as the system reconstructed round Pisa by 
Prof. Fraccaro. One of the cardines on the moor behind Zara is of special interest, 
for its remains arc strongly marked and it seems to be the longest. It is dis¬ 
tinguished by unusually prominent remains of a boundary bank or ditch on 
both sides, leaving a wide grassy space about 20 feet across (or more) between 
them. Possibly this was the Cardo Maximus of the system. 

Of the decumani wc can identify at least 13, and at the south end of the system 
there are indications of 4 more which are still being studied. It is noteworthy 
that the long straight road from Zara to Murvica is exactly parallel with the 
decumani for most of the way, and is doubtless of Roman origin (though it is not 
a decumatms itself). The way in which various fragments of these ccnturial lines 
can be located on exactly the right alignment, in spite of large gaps where no 
risible trace survives, is unfailingly impressive. 

Inside the best-preserved centurial squares, near the town, most of the surviv¬ 
ing field-walls twist and turn to follow- the terrain. Several centering are, however, 
divided in regular proportions. Two contain consecutive strips of equal width, 
each being one-tenth of the side of the square. Another, on the coast, is split 
into two halves, one of which is bisected equally. This certainly should be 

1 Near Amika Point (Fig. 16} are a few noticeably straight roads and field-boundaries, but they do 
not form part of the original units of centimauQu* 

? Further attention b bean# given 10 the southern end of the system* where the remains are fragmentary 
aisd require very careful interpretation, and also to possibilities along ihe fertile casern coait of Pasm an 
bland. 
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allowed a claim to Roman origin, as a normal method of subdivision into 50- 
jugera lots, found at Pola (p. 177) and elsewhere. Close to the town, suburbs 
have interfered with the iimiUs, and also around Borgo Erizzo where Catholic 
refugees from Moslem Albania settled in 1823- It has, of course, long been 
known that the town of Zara preserved evidence of a Roman street-plan, 1 and 
that its chief street followed the line of the present main thoroughfare, the 
‘Calle Large’ down the centre of the long axis of the peninsula site. But it can 
be seen, in the vertical air view, that this axis of the town-plan and the corres¬ 
ponding avis of the centuriation arc not exactly parallel. This point requires 
investigation. 

The use of limitatio on islands off the Dalmatian coast was unknown hitherto. 
Its discovery' illustrates a further facet of this Roman method in action. My study 
of war-time air photographs revealed definite remains on the island of Ugljan 
or Uljan which faces Zara, and also on Hvar which lies south of Salona.* 
Ugljan (Fig* 15) measures 14 miles long but not more than miles wide; 
at one point it is little more than 2 miles from the mainland. At the north end 
the relief is low from coast to coast but the south end is mountainous, and the 
south-west coast is very steep, without good anchorages and almost uninhabited. 
It is the cast coast which is most favourable to settlement, with a string of 
villages today. Wine and oil are its chief products, fishing the chief occupation. 
It was naturally this coast which was divided-up by centuriation for Roman 
cultivation. The limiles are preserved by stone field-walls, and by minor roads 
and cart tracks. The remains of the original grid are fragmentary and their 
significance was not immediately obvious even on good vertical air photos. 
There are many gaps in the boundaries that survive, but careful measurements 
showed that 20 actus units had been used as on the mainland system, and many 
subdivisions can be seen. In passing, we should note that only some of them arc 
indicated on the latest 1 : 50,000 post-war maps (revised from air photos). This 
again emphasises the importance of working directly from the photographs 
whenever possible. The orientation of the Roman boundaries was taken from 
that of the island’s axis, from north-west to south-east. Remains arc continuous 
for at least 8 miles (13 km.) along the eastern side, but much of the remainder 
was never centuriatcd. The system on Ugljan must have belonged to lader , 
■—and island and mainland were combined in a very well-ordered and effective 
piece of planning inside the Urritorium. 

Salona and Hvar 

The most important Roman colonia and port in all Dalmatia was Salona(e) ,* 

1 See Dyggve, BJehmha A Solent, 1928, vol. t, it>, wiih suggested recoaM ruction of gridded strcet-pLan. 

1 A more detailed account of iht systems on Ugljan and Hvar, and of the results of my study of other 
islands and of the lands of other Roman tofwiai along this coast, will be published later. 

1 SaIona is t, too miles north-west up the coast from Ragrua (Dubrovnik), and about midway between 
that pSacc and Zara, 
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near Split (see Fig, 17). The ruins of the large walled city lie at the head of 
Kastelan Bay, the 'Sea of Salona’, almost closed by the island of Ciovo. It is 
an ideal site, facing south with a sheltered anchorage, a fertile coastal belt 
(of unusual extent for Dalmatia) outside the gates, and protective mountains 
rising abruptly north and east. Geographically and historically Salona lay on 
the threshold between the Mediterranean and the Balkans. Again and again 
there has been a fundamental dichotomy, usually hostile, between this coast 
and its continental hinterland. 

To the south and west of the ruined city, and occupying the only easily 
cultivable ground, I have been able to trace the outlines of a complete centuri- 
ated landscape, 1 discovered from air photographs taken during the War. This 
is not the flat 4 billiard-tabic 1 terrain that we often associate with centuriated 
systems. The peninsula between Salona and Split, although level in patches, is 
mainly 'broken' undulating ground, with ‘tors’ as in Devonshire. Mr. W. L, 
Brown, who kindly examined a few of the limites on the ground on my behalf, 
reports that the full significance of the centurial straight lines would not be 
immediately obvious at eye-level. None the less, it is strange that their significance 
hits not been recognised from maps (but see p. 180, note 1), especially in view 
of the long-standing archaeological interest in the ancient cities at either end 
of the system. One notable feature is that the cardittts were aligned across as tel an 
Bay. To this new information, careful fieldwork on the ground will be able to 
add valuable detail. 


T he centuriation, of course, belongs to Salona and not to Diocletian’s palace 
at '1 palatum. It is as a Greek settlement 5 that Salona first appears, becoming 
a place of some importance in the last two centuries me. It lay astride two very 
ancient land-routes, one being the coastal route down the east side of the 
Adriatic, the other inland through the important pass of K.Us. During successive 
Roman campaigns to conquer and hold down the independent-spirited people 
of lliis coast, Salona was several times besieged. Roman traders were well 
established by the beginning of the 1st century b.c\, s and thereafter it became an 
important strategic ‘jumping-off point' into the Balkans. The exact year in 


The ate of I he city lies g miles N.E. of Split, at the couth of a river (the modem Jader) whose delta 
hu been much built-up by mud since Classical limcs,-sslur>g the anrient harbour. On Vmnjica there are 
Roman sarcophagi 3 f«t under water. Dyggve places the original road-crowing of the jader ai .hr point 
occupwd by the present vilkge of Solin. The river, only 4 miles long, issues fully formed from a mountain, 
Ickc other underground rivets in this karst Lmtlscapc. 

For its history, buildings and the excavations, cp. Built, Salma: Studio Spalaio 1885: 

Dyggve, Bfoudsted, Vieilbarh R&htTthti d Solent, 2 voU,, Copenhagen, 1928, 1 Farsckwgm in Salem, 

3 ’$« I&'ST* ' 939, b> ' ° nd <Mi,CrS; ******* HtU ** Christianity, ,9 5J , 

» tifii, a Syracusan colony, was founded on the neighbouring island of Vis in the 4th century u.c.. and 

fr "“ #e f e ? 7 tl *** * l “P at Tram (the modem Trogir} and Epstim; another sprang up at Sabna 
probably a litik later. r ■ r 

of * e 1,1 h w a «#***■» eiaissm Return and 

m 59 Julius Caaar set up bs H.Q.. for the provuioe here. Bulic {*. at, p. „) discuss Caesar’s 
con nection vmb the foundation of a colony. Gp. A. twi t cp. of,, 1954, gg, 
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which it was raised to the status of a cotoi tie is not certain, but the approximate 
period is not in doubt. Frothingham would put this between 39-33 B.C., a reward 
for loyalty in the Civil War. Its tide Colonic Martin Mia Salonae was, Mommsen 
urged, an indication of its foundation before the Augustan period beginning 
in 27 b.c. At present we have to be content with balancing alternative possible 
occasions during these years. The most general view is that the foundation was 
in accordance with Caesar’s ideas which. Augustus put into practice, and that it 
therefore received the appellation Julia in his memory. 

In the last centuries b.C. Salon a consisted of a small walled town, the uibs 
vetus. Under Augustus and Tiberius it grew in importance as the basal point 
of a road-network reaching into the interior. As a centre of trade and administra¬ 
tion it quickly increased in size, expanding eastward and also westward. These 
large additions were enclosed by walls, —producing an impressively long frontage 
and more than trebling the original area. 1 

The city’s prosperity was first shaken and eventually shattered by barbarian 
incursions into the Balkans in the late 4th and early 5th centuries. The city 
walls were strengthened, but the surroundings were devastated and presumably 
the outlying portions of the centuriated road-system began to wither. After, 
the Goths and Byzantium contested it, the latter being successful. Some building 
was carried out by Justinian, but repeated onslaughts of Avars 2 on Dalmatia in 
the late 6th and early 7th centuries broke the resistance of this ancient civilised 
centre. In c. 6x4 (others say 639) the barbarians took it and burnt it. The 
inhabitants fled in all directions, some to Ragusa (sec p. 273), some to Spalatum 
(Split). As a city Salona was finished: its tumbled ruins became a quarry for the 
neighbourhood. 8 The insignificant village of Solin, nearby, preserves the name 
today but little else. 

The origins of Spalatum and its survival as Salona’s successor, have always 
been full of interest from many points of view, to which we must now add the 
study of its relationship to the Roman centuriated landscape. Strangely, it 
seems that it was only at a late date that this bay of AspalalAon acquired particular 
note. Here, about 293, the Emperor Diocletian (born, it is said, in Salona or 
the vicinity) began the building of a great fortified residence, luxurious and yet 
semi-militaryj built after the semblance of a Roman camp but also akin to the 


1 I am grateful to Professor Dyggvc for advice on the town plan. For the sequence of developments and 
the dating of the extensions to the walls, see his conclusions in R/thertha A Salone, II, 138-40 (which revise 
the plan printed in Vol. I, p. 14). 

1 Again bringing Asia to the Adriatic as before and since; originally they were from Stcppea, 
into S. Russia and S.E. Europe in the 6ih century; a semi-nomadic nding-people of rurfcic-Mongol 
mixture embodying subject groups, which attacked Constantinople in 6*6. See Grousset, L Emptrt *r 

Sttppts, 1948 ed., ss6. , , . , . . 

* In the early Middle Ages and in the 17th century, great damage was done by the destruction, removal 
and re-use of building materials. Desultory digging began (. i8*t, and continued throughout the 19th 
century. The Austrian and Danish excavations have since cleared a number of major buddings systematic¬ 
ally, notably the early Christian churches. Intensive peasant cultivation inside the city area has so tar 
prevented the aerial view from locating traces of buried streets or buildings. 
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despots’ palaces which we find up and down the Orient before and since. Hither 
he retired for peace of mind 1 after his solemn abdication on i May 305, at 
Nicomedia, having reigned for twenty-one years. The magnificent setting of 
Spalatum was in keeping with the dramatic nature of the event,—the immense 
bulk of the palace on the water’s edge inside a towering rectangle of walls, with 
the Kozjak mountain mass in the background. 

It appears (PI. 44) that the layout of the centuriation may have had some 
influence on this famous palace’s plan: namely, on the spot chosen for the ‘Porta 
Aurea’. This principal gate was placed at the middle of the northern side of 
the square walled enceinte. We can now see that it stood exactly where it w T ould 
straddle the line of an important Roman road in the system on the peninsula, 
i.e, on a decumanus leading towards Salon a. Although the last part of this 
decumanus has been obscured by modern houses in the environs of Split, its 
alignment can be precisely calculated by means of the vertical air view. The 
co-incidence of the position of the Porta Aurea with the tangental line of this 
road is too precise to be accidental. What could be more natural than that the 
Palace’s siting should be arranged with some relation to the existing road- 
system? Of course this decumanus was not the main route from the Palace to 
Salona, for a more direct road® which issued straight from the Porta Aurea was 
built as the chief link between the two places. 

After the death of its owner the palace was turned into an imperial weaving 
factory, and eventually lapsed into decay. Still, early in the 6oo’s its fortress-like 
walls could yet make an effective refuge for many fugitives from Salona. 'But 
how r desolate was the land, a shadow of the sleek and confident past’. The 
ccnturiated roads in the immediate vicinity doubtless remained in use, as they 
still do, but very few regular boundaries survive inside the cenhtriae. It was, in 
fact, Spalato which henceforth took charge* of the living landscape, and which 
promoted the local survival of these, as of other, traces of an ordered Classical 
world. 4 Certainly the centuriation is best preserved close to Spalato, instead 
of round Salona, As a picture oflife in the Dark Ages, the contrasted fates of 
these two communities mirror the times. 

To return to the Roman countryside. It was divided in a typical manner, 

1 Gibbon^ majestic account should not be neglected* II quotes the famous reply attributed to Diocletian, 
when Maximum asked him to resume Imperial rule, that if he showed his visitor the cabbages which he had 
planted with his own hands he should no longer be urged to relinquish the enjoyment of happinca for 
the pursuit of power. While Diocletian was in residence and attending to this microcosm we can be certain 
that the centurialed system outside the palace was kept in good trim. 

* Shown on the Peutingcr Map, a 13th century copy of a map which dates from the time of the Empire 

(and to 4th century)^ Cp. Dvggve, M&kerchiti d Vol. I* p, 21, 

* For its medieval history, see Voinovttch, Niitoir* dr DalmatU, 2 vok, Paris, 1534. The walled city was 
doubled in size. 

1 One legacy From this ancient landscape even reached our own. The first to make a detailed recon¬ 
struction on paper of Dlodetian’i palace was Robert Adam* in 1757, His tour of Italy and Dalmatia was 
made deliberately to qualify hinttclf for the leadership of English architecture* and Spalato provided one 
of the sources for the Adam style. Summerson, Architecture in Britain P pp r 252-4. 
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using 20x20 actus squares of 200 jugera. A feature that deserves notice is that 
the axis of the grid of Roman roads on the Split peninsula ran 'against the 
grain’ of the lie of the land, and over-rode obliquely the geological formation 
of parallel limestone ridges that travel its whole length from cast-south-east to 
west-north-west. Though the soil itself is fertile, its conseivadon and management 
need considerable attention, and the Roman setders, while terracing the 
rocky slopes, would have had a hard time of it initially in the Romanisation 
of this Balkan countryside,—though it is no more intractable than the Apen¬ 
nines. 

The Roman roads which enclosed the centuriae survive chiefly in the form of 
country trackways and lanes, with occasional gaps, and short detours where 
man and beast later ambled off* the straight course. The existing main road 
eastward from Split today follows one of the decumani for about a mile outside 
the town. Some of the Roman roads must necessarily have been rock-cut at 
points where they cut across the axis of the ridges that run down the length of 
the peninsula’s spine. Boundary walls of piled-up stones have effectively 
preserved other limites f as at Zara. 

Immediately north of Salon a, between the city and the upper mountain 
sides, the first slopes rise naturally in a series of 4. or 5 broad, parallel terraces. 
But these, although parallel with each other and very probably utilised and 
improved by ancient cultivators, arc not parallel with the west-east centurial 
axis and do not influence that system’s alignment. There are no definite traces of 
ccnturiation in this area, which was doubtless already well cultivated with vines, 
orchards and gardens by the pre-Roman town. Ancient and modem stone 
quarries are sited on the terraces along this 'stepped' hillside. 

. Inside the centuriae there are very few traces of straight property divisions and 
field boundaries, limites intercisiui. On level ground near Spalato, however, there 
are one or two long straight field boundaries parallel with the car dims. It is very 
possible that other such subdivisions existed but have been abandoned, for 
there are gaps in the centuriatcd roads which we can be sure were complete 
in the original layout. 

But it would not be surprising if the internal boundaries had lapsed here¬ 
abouts, for, as 1 have said, this system was arbitrary and ill-conceived in as much 
as it ran counter to the prominent geological structure of the surface of the Split 
peninsula. As a piece of practical planning and agricultural land-utilisation 
this portion of the system seems clumsy in its topographical setting, particularly 
if the centuriae were ever partitioned into small regular plots. A doctrinaire 
division into thin strips would, at many points, have been almost unworkable 
by the man on the spot, If elaborate rectilinear limites did exist inside the squares, 
later peasants have sensibly abandoned them for terracing that follows the lie 
of the land, natural drainage, etc. I think it possible, however, that straight 
limites inkreisid were only used to break down these centuriae into a few big 
property-blocks and that the general structure of the field-pattern inside these 
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individual holdings may have mainly followed the natural contours, as to-day. 1 
In any case it makes an interesting problem in Roman archaeology and history. 
Centuriation, as can be seen, was a method that was best suited to level ground, 
where it had its natural origin. But, nevertheless, it was also applied boldly and 
comprehensively in Tunisian hill-country. 

An interesting feature in the centuriation at Salona lies in its lay-out on 
opposite sides of Kastdan Bay, with the cardbus aligned and continued from 
one side of the water to the other. The ambitious scale of such an undertaking 
would tend to produce errors, but such errors are absent from the plan. It might 
be thought that the exact alignment of tall posts, ‘sighted 1 in line, could have 
proved helpful at Salona, as some interesting experiments by Professor Cord- 
inglcy, of the School of Architecture at Manchester University, have demon¬ 
strated, 4 

But it would have been possible, using the groma {cross-staff}, to lay out the 
whole system of parallels progressively, starting from two base-lines intersecting 
at right-angles in the vicinity of Salona. The situation can best be compared 
with the laying-out of centuriation on the Carthage and Cape Bon peninsulas 
on opposite sides of the Gulf of Tunis (p. 199), and on promontories along the 
Istrian coast {p. 177)* And at Salona the sighting of lines across the water for 
the car dines was very probably not necessary. 

The traces of the east end of the centuriated road-grid grow progressively 
slighter the further wc move from Spalato. This is natural, as in this part of the 
post-Roman landscape Spalato was the ‘heart’ that kept the circulation moving 
through the arteries. Beyond Epetium (now Stobr^c}, mountains set a limit to 
centuriation. Epetium itself was only a peregrine community under Augustus, 
though later it became a mumcipium, and must have had a territorium. 

In the opposite direction, westwards, the coastal plain stretches about 
[3 miles from Salona, as far as Tragurium (now Trogir), widening out as it goes. 
This place was an oppidum civium Romamrum* of minor status compared with a 

8 It is helpful to compare an aerial discovery In eentimation in Tunisia (p H aoo]u There we ran so: some 
blocks of Roman terraced fields which lie diagonally* in accordance with she contours and not with the 
axis of the ccuturM square Symmetry is p however h maintained by the straight boundaries enclosing thee 
properties which keep their lines parallel with the tartfimi and tfeewntmi, 

1 Pro/, Cordmgley kindly allows me to quote from a letter describing his experiment*:— 1 'I calculate that 
a pole of a feet diameter could be seen in conditions of good visibility, black against a light sky (or white 
against a dark background) at a distance of up to, if not beyond, 3 miles, I have made a great many empirical 
indoor tests and find that small objects can still just be seen at a distance equal to approximately 
7,500 times their least dimension in the ease of a white object on a black held, and about 7,000 times in 
the case of a black object on a white field. These tests* it is true* were carried out with the best achievable 
pigmentary contrasts„ but irk light conditions much inferior to those experienced out-of-doors* especially 
in Mediterranean countries. With units of centuriation of 776 yards side* as at Salona ? the total length of 
a earth crossing the Vranjka Gulf is slightly over 3 miles. If pola of 3 Feet diameter could themselves be 
seen up to about this distance* fUg* on these poles could be seen at an appreciably further distance stiJJ a 
with the help pf a brccra*. 

1 Z wish to thank Mr, Alan Wilson for information on this and oihcr Roman communities along the 

CO&flE, 
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caloma like Salona. This stretch of coast and fertile plain 1 forms a zone called 
‘Seven Castles’ (hence 'Kastclan 1 Bay), named from those which later defended 
this important shore against the Turks. It certainly formed part of Salona’s 
ager centuriatus. 

About one-third of the way from Salona to Trogir the cultivated coastal strip 
between sea and mountain grows narrower, and traces of roads and boundaries 
perpetuating the Roman limites become more scarce. The first series of air 
photographs which I examined came to an end about this point and it appeared 
that the centuriation did so too, or at least had failed to survive beyond it. 4 
This preliminary impression was entirely wrong, as further work showed, but it 
provided a lesson in the extreme care which is required in photographic inter¬ 
pretation, and deserves a moment’s consideration. In the first place, it seemed 
improbable that the remainder of this plain should have been omitted from the 
system or monopolised by a lesser place like Tragurium. Secondly, a calculation 
of the extent of the centuriated area identified up to that point, and the average 
individual allotments of land that it would have had to provide (according to 
the standards of the limes), plainly showed that a much more extensive region 
would be needed for the foundation of a colony of such importance as Salona. 
Although a considerable area has been satisfactorily identified, the results could 
not be judged as complete. 

And in fact, at a later stage, an examination of other photographs which had 
covered the remainder of the plain confirmed that the limites once again became 
clear and well preserved a little further to the westward! They had been kept in 
being by medieval peasant cultivators in Trogir and its neighbouring villages. 
Nor was this cultivation a sinecure. A typical entry in a chronicle (for 1538} 
mentions that whenever the peasants went out to w ork in the countryside near 
Salona they had always to take their weapons to defend themselves against the 
Turks, who had an outpost in the ruined town and who might attack them at 
any moment. 3 For centuries each of the seven villages along the coast had its 
own castle to ward off attacks from the interior, and the whole of the formerly 
centuriated area w f as repeatedly in the ‘front line’ of the Christian West. Even 
at the end of the 18th century the fortress of CHssa (Klis), only 3 miles up 
the road inland from Salona, still marked the frontier of Venetian and Ottoman 
territory, of Christendom and Islam. Split, like Zara and Ragusa (Plate 71 and 

1 (Sir) T. G. Jackinn, ihc architect, whose Dalmatia, th* Qjuttnfro and hiria (Oxford, 1887, 3 vds.}, 
contains many food observations, wrote: ‘The Riviera dci GasteUj is famous for the mildness of its climate 
and the fertility of its soil; and with the exception of Gnstdnuovo, in the Eocche di Cattaro, it impressed 
U5 as offering the only landscape in Dalmatia which Wai really soft* well-wooded, fertile and highly 
cultivated*. 

1 Up to this point I had located a centuriated area equal to e. 10,400 Jvgtra [6*500 aera or 31 million 
square yards)* 

■The rival Venetian and Turkish outposts are shown by Prof- Dyggve (op. £$L, vnL li, 146, map),—the 
bare mountains and the Turks above: the coait and the seven castles below. The contrast repeated the 
ageKild cleavage between the inferior tandmaxs and the maritime strip. Cp* Voinovitch, op. d*. p and 
H. W* Hazard* Atlas qf fslamk f/istmy, Prince ton, 1951. 
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and p. 273), long kept the character of bridgeheads’ on the mainland- The old 
coastal civilisation of these Dalmatian ports managed to maintain itself in spite 
of severe pressure throughout its history. 

The remains of centnriation at the western end of the Bay of Salon a are 
preserved chiefly by minor roads, sometimes by field-boundary walls, exactly 
as on the Split peninsula. The coastal lowland widens out in an arc behind 
Divulje, a small village at about the point where the Peutinger Map indicates 
a little settlement. The limites fill this cultivated area and fit the lie of the land 
better than on the Split peninsula; but they stop soon after the ground begins 
to rise above the too metre contour in steep, gaunt mountain-sides. Beyond 
Divulje, these steep slopes come almost down to the sea, but there is a small arc 
of fertile cultivated land 3 miles long and up to 1 mile wide behind Trogir. This 
would have served the inhabitants of Tragurium. 

It is of special interest that a set of east-west boundary lines which bisects 
Trogir’s little plain also coincides exactly with the regular alignment of one of 
the decumam of Salona's system. The Inference is that the cultivated land belong¬ 
ing to Tragurium was surveyed by the Roman agritne worts at the same time that 
they set out the limites for Salona’s centuriation. It would have been a natural 
corollary. 

Let us now further examine the problem of the total area centuriated. It 
raises some important but difficult questions. 

We have no historical evidence of the total number of colonists sent to Salon a. 
Any attempt to estimate such figures from the topographical evidence could give 
only general indications. But how far can it define the problem? 

Wc may start from the fact that the Kozjak range behind Salona presents a 
long, continuous line of precipitous cliffs. Behind this crest, highlands of almost 
bare rock stretch for miles, with only very rarely a small hamlet in a polje where 
some soil has collected. Extensive cultivation is out of the question, and the 
same is true of the other mountainous areas which hemmed the centuriation. 1 
Soil erosion has made them more of a wilderness than in Roman times, but would 
not have removed all traces of limites if they had existed. We can therefore set 
a firm geographical limit to the area that was centuriated round Salona, and 
we know, also, that the rocky island of Ciovo (/lea) at the entrance to Salona’s 
bay shows, as yet, no signs of limitation The remains of a system on Hvar, and 
possible traces on Solta, will be described presently. 

Let us begin with the land that was specifically delimited. I calculate that the 
mainland area (exclusive of the plain behind Trogir) demonstrably associated 
with cardines and decumani is equal to about too ctnturiae, or 20,000 jugera. This 
makes a big total in millions of square yards, but it would only provide 400 
settler-families with 50 jugera each (about 31 acres) and officials would have 

1 But, as I have emphasised (p. 163), the highlands must not be disregarded.—1 hrir natural resources 
supplied ibe compLement lo the cultivated Wand, adding the wealth of forests, bill pastures and mines, 
no doubt attractive to colonists. Cp, RostovtselT, Sm. and Ee. Hiri. of the Roman Empire, aaa, 553, 



Dalmatia* Tkooir. Traces of ihe grid of Roman eenturiation preserved by country lanes on the 
narrow coastal plain behind Trofiir ■ Ttaguriim). These remains, found from the air, are of interest 
because the) 1 are tm the same alignment as the cetrtursaf round Salona + See p r t8g, and Fig. 17, Crown 
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47- Dalmatia, Hvar Island. Part cd" ihe plain adjoining the ancient town of Stan Grad, flic Phans of ihe Greeks 
and Phtuui ol the Rinnans. Stone n I lv ant! country roads have preserved traces of an ancle tit gridded layout. 
1 his venical photo is one of a series which revealed dial ihe basic unit of division was a square equal to 3 X ,1 
actus (580 feci . Three examples art- marked f many more have been discovered. See p. 191, and Fig* td. Crow? 
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4^- North Tunisia, L a Marsa, near Carthage. An ideal example of a Roman ctiituria A> H, C, D) 
preserved by roads Lir continuous use, This was a typical unit of 20 ■ 20 artiix (776x776 yards), 
containing an. area of 200 jugera. Traces nf regular internal divisions remain E-F and Ci-H. and 
divisions in these same proportions have been found in other ctrtt urine nearby. See p. 198, Crowti 
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received more. As a basic lot this is reasonable by modern peasant standards, 
although, smaller than the blocks of land that were distributed in some colonise: 
the unit varied from colony to colony. 1 * 3 * However, this was not the total cultivable 
land. Immediately round Salona is an area equal to about 20 centuriae (4,000 
jugtra) which shows no obvious traces ofcenturiation, and was probably already 
intensively cultivated with long-established trees and vineyards. Certainly, also, 
there were many other parcels of land which could have been distributed 
separately to individuals. One example was probably the narrow coastal strip 
on the south side of Mt, Marjan at the end of the Split peninsula. 5 It is also 
likely that more ‘marginal’ land was included in the allotments,—poor ground 
higher up the mountain slopes. There is some evidence, from the air photographs, 
which may support this. At one or two points along the seaward face of the 
Kozjak Mts- fairly extensive remai ns can be seen of ancient (now abandoned) 
cultivation-terraces supported by stone walls. These lie more than half-way up 
the steep slope, beyond the limit of ccnturiation’s traces and below the vertical 
cliffs on the upper pan of the mountain side. Great numbers of very large 
stone heaps show that these terraces were cultivated at enormous pains for a long 
period, and a Classical origin seems quite possible. The individual plots are 
very small but very numerous, fitted perfectly to the contours. Archaeological 
field-work is clearly required. Here and there is a small patch, easily dis¬ 
tinguished, where a modern peasant has begun cultivation again, levelling the 
old small terraces and making much bigger plots. 

To what extent, too, did Salona’? temtonum extend inland and southward?* 
These questions will serve to show the preliminary difficulties in attempting 
any analysis of land-settlement even when the extent of the ager centuriatus can, 
be accurately defined. 

Some 20 miles south of Salona, and north of ‘Black Corcyra 1 , lies the island 
of Hvar (Fig. 18), called by Italians Lcsina. My study of war-time air photo¬ 
graphs showed that the plain adjoining the port of Stari Grad in the north-west 
of the island was covered by remains of an ancient grid of roads and boundaries, 
These enclose squares which measure 583 feet across or exactly 5 actus, in area 
12 h jugtra (Plate 47). 

The existence of these 3X5 actus squares is decidedly interesting and unusual. 
Hvar can show archaeological material from almost all historical periods, and 
there is evidence that some settlements have been occupied since prehistoric 
times. The island was named Paros or Pharos by the Greeks, and it is generally 

1 Prof. Fraecaro considered that even 30 jugem was a possible unit of allotment at Pisa ( a La CcoturiazioDc 
mmana dell'A^ro Pisano\ in Sitfdi Etnuchi, XII 1 * 1939* *36} and Dr. Caatagnoli is ready to consider 
50 jugtra as the bask lot at Florence (L'UmxrrsQ ? July-August 194B)- 

1 There are some patches of suitable ground on the mainland coast opposite Brae which also have to be 
considered 

3 On this question see Patflch. in MiuhdL Bomien. tmd Htrug&lina, voL Vu [1902), 86; the nmp on 

taf. ix shows interesting evidence of the Romanised countryside between Salona and Naroita to the south, 

in the area of Imoiski (A*™)* Cp^ Putsch, ibid, , ix (1904)* sdi (193 a). 
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agreed that it was colonised by Parians early in the 4th century B.C. More than 
one Greek town grew up: 1 that named Pharos seems to have been at or close to 
the site of the present townofStari Grad (Citta Vecehia).* Hvar with its 12 th cen¬ 
tury cathedral is now the largest town (3,000) but Stari Grad (3,500) was formerly 
the more important. The island was added to Rome’s possessions in 319 b.C,, 
when Demetrius of Pharos was driven out. The town of Pharos continued active 
in the Roman period but we know' very little of its history or status,* and we 



Fie. 18 Dalmatia. The area covered by the ancient grid of mads (5X5 actus square) on the 
island of Hvar. discovered from the air, in relation to the zone of Centura ation found at Salona. 

Sec Plate 47 and p. 191, 

receive no indieation that one of the best preserved systems of centuriation so 
far known can be seen here. 

Hvar is one of the more densely populated of the islands. The scenery is 
magnificent, the climate excellent and milder than the mainland. The cold 
‘Bora’ blowing from the north, weakens off the coast,—so that winter wind* 
frequencies are only 3 on Vis and 4 on Hvar as compared with 26 at Sibcnik 
on the mainland. But it requires a safe natural harbour combined with an 

1 Silver coins of the 4th century' arc identified as having been struck at Pharos Casson, M&ud$nia 7 
Throes and IUyrie. f 1936, 316-18. Cp. also G- Novak, Prstimtonijlkl Hoar* Zagreb 1955. 

= Pauly^Wissowaj Rsal-ErujxLi art. ‘Pharos*, 1938; R. I+, Beaumont, ‘Greek Influence in the Adriatic** 
Jwsm. Hdltnic $tudits y 1936, p. 188. 

1 Gp. C/.L , Til,, pi. i* p- 394- Inscriptions from Stari Grad and Vcrbanj. Alio III tuppl, pt. i, p. 1646. 
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adjacent fertile plain in order to complete die ideal prescription for classical (and 
indeed modern) well-being. On Hvar these conditions are only fully satisfied 
at Stari Grad, where there is a sheltered bay with deep water close inshore; 
this bay narrows to form a small secure port where the building of small coasting 
vessels is still or local importance. A mountain spine runs the whole length of 
the island, but between Stari Grad and Jelsa (which also has a good litde 
harbour) a very contrasting type of relief is found,—a level plain land-locked 
between hills to north and south. 

This plain has rich soil, admirably productive of vines, olives and various 
fruits. A study of the other adjacent islands’ confirms that this plain is the best 
that any can show, and no doubt was well known for its fertility before the 
Roman ccnturiated grid was laid down. The remains of the timifes (Plate 47) 
cover an area about 5 miles long and up to miles wide, with an old port at 
opposite ends (Stari Grad and Jelsa), and villages which were occupied in 
Roman times on its margins (c.g. Vcrbanj). The limitts have chiefly been pre¬ 
served by stone walls; some gaps occur in their lines as the result of age-old 
use, but, on the whole, continued cultivation has kept them in very good shape. 
Their axis is orientated north-north-east to south-south-west. The need, now, 
is for fieldwork on the ground, to follow-up this discovery. The status of this 
system and its Roman owners poses a good historical problem. 


Tunisia 

In the province of AfHca the centuriated landscapes show the dynamic 
imprint of Romanisation even more clearly than do many of the systems in 
the homeland. No other province was partitioned in such wholesale fashion. 
Even in southern France where the legacy of Romanisation survived effectively 
no more than a few scraps of centuriation are recoverable; Dalmatia is a richer 
field as we have seen. But in Tunisia after a thousand years of Islam the grid of 
Roman roads on the Carthage peninsula is still used today almost as much as it 
ever was,—and, further south, mile after mile of deserted Roman fields lie open 
for all to see and for enterprising modern colonists to resurrect and recultivate, 
if they follow the evidence of their own eyes. This general picture has long been 
familiar, since the work of Schulten ami Barthel. Subsequently for many yeans 
progress was slow.* But during the last few years a vast amount of new material 
has been discovered and is still not yet assimilated fully. 

1 Examination of the peat-war A.M.S. t t 50,000 maps, revised from war-time air photos, has shown 
l rares of regular division, possibly ancient, on the island of Soli a (Salmtia) , {sec fig. 18), on the cultivated 
area of plateau and polje at the centre {round Grohote), 

These maps show no traces of Umitatio on the island of Brae, or on Vis. 

1 Earlier sources include Schulten, Bulletin Arcklotegiqut, 190a, 129-73; Bethel, Banner Jahrbachtr t CNX, 
1Q1 1, 35-126; Csdi T FJUtoirt ancUmt dt VAfriqut du AW, esp. vol. VII, 1938; Broughton, Tfu Ramanuatiim 
of Africa Froeoniidarii, 1529! Alias AnhJoltlgiqitt dt la Tunirit, 1 ; 50,000, 189a onwards, with supplements 
1 j 100,000. 
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This accelerated tempo in the study of Tunisian centu nation is, of course, 
a by-product of the French programme of aerial revision of the ordinary civil 
maps since 1947, although photographs taken 20 years earlier had given us 
general indications of how much was awaiting discovery* 1 Thanks to the kind¬ 
ness of M, Saumagne (formerly Secretaire-General Honoraire du Gouvememcnt 
Tunisicn) and of M. Horlaville (Ingenicur en Chef Geographe dc 1 ’Institut 
Geographique National) I was able to keep in touch with the progress made and 
to examine representative photographs. But before this I had already begun an 
independent study which started in 1943 while serving in Tunisia, and which 
was based on the use of British air photograplis taken at that time. Many of these 
recorded fine views of the remains of Roman agriculture. Other parts of North 
Africa cannot rival Tunisia as an area for the study of centunation, although 
many important remains of Romanised irrigated cultivation have been dis¬ 
covered by air photography in Algeria and Libya in recent years. No systems 
of true cenluriatio have been reported from these areas by either Colonel Baradez* 
or Mr. Goodchild, in spite of extensive archaeological survey. 

The fresh archaeological facts present a lifelike, homogeneous and faithful 
picture of great areas with a profusion of detail. New systems of centurion can 
be seen, particularly in the southern half of Tunisia; and their continuation 
over the area of Cape Bon has been securely mapped for the first time. The 
subdivisions inside the centuriae and the tree-pits inside those subdivisions can 
now be seen in inexhaustible numbers, besides the local settlements large and 
small which peopled and farmed the landscape. Inevitably the picture that 
now confronts us is very much more complete and elaborate than that which 
Schulte 11 and Barthel obtained from the French maps of 50 years ago. The 
advance can be seen when we compare, for instance, Barthel’s map (Taf. Y) 
of the limites in the Mahdia-La Chebba coastal area near El Djcm with the 
latest archaeological maps (1 ; 50,000) printed by the Institut Geographique 
National and based on air survey. The former show's some scattered fragments, 
the latter great zones of several hundred square miles covered by continuous 
limites intercisivi, positioned from vertical photographs. We are faced with an 
entirely new situation,—for as Schultcn himself emphasised, it was impossible 
to make accurate measurements of limites intercisivi on the old maps of 1 : 50,000 
scale prepared From ground survey alone. Such tinrites, which consist of banks 
only one to two metres thick were represented on the maps by lines which 
greatly exaggerated their width. Further, when the new evidence is examined, 

1 Cp L M. Charles Saumagne, in G.R, <U VAtad- *ks Itmr K tt Bfites Letire$ r 1929, 307-13,—a preliminary 
report followed by a detailed account. ibid, t 1952, 287-301, M, Horlaville has described the centuriatma 
found on Cap Ron p and the Imtiiui Geographique National has also issued a booklet (by M. Caillcmer) 
on Lis CmtuFintums Romnims di Tunisia (Paris, 1954), and h producing excellent maps of 1 : 50,000 scale, 
over-primed with the aerial discoveries* 

As a prwucript after this book had igooe to press, 1 am glad lo add that the Institut Geographique 
National has published an Adas da {SnftnstKflU Ham films dt Tamin'* with map* at I : 50,000. 

1 One of Baradez^j air photo* lpp r rif- + pi. 178) show* a block of Reids rcphrly divided, apparently 
local UmiMlia. 
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somt of the opinions based on the partial picture given by these earlier maps 
have to be radically emended,—as in the case of the alleged division by the 
land-units termed scamw and strigac {p, 201), which Schulten had claimed. 

To sum up briefly. As the result of the new data, (i) fresh systems have been 
mapped, (ii) known systems have received very extensive additions, (iii) our 
picture, from the soil , of cultivation and subdivision inside the centuriae lias been 
enriched by a mass of facts. This last is probably the most crucial advance. 

Some of the details shall be set forth presently. Meanwhile it may be noted 
that we have not, by any means, reached an end of the aerial discoveries of 
centurlation to be made in Tunisia. But topographical study cannot advance 
beyond a certain point without excavation, particularly at selected farms and 
settlements in the newly mapped areas. Imprisoned in the soil is a mass of 
econo uric, social and chronological data which we must have. The thorough 
investigation of these systems as we now see them could easily absorb the life’s 
work of several archaeologists. Not, of course, that this material is of limited or 
specialised value,-—or the concern of students of ancient agriculture only. It 
becomes the direct concern of the historian, 1 —a source to be assimilated and 
used, and one that adds substantially to the ancient texts. 1 When it equips us 
with so lull a record, the air photograph ceases to be an auxiliary instrument of 
research and becomes a document of much greater power. Weighing his words 
with care, M, Saumagne writes thus of its contribution in Central Tunisia:— 
‘Avec une impartial]te mecanique ct une incorruptible probite, e!lc recrcc . . . 
une veritable source originate de Tinformation historique. Un assemblage 
rigoureux des vues qui reproducent, par cxemple, les centuriadons du Sahel, 
doit etre ctudie cn lui-meme et pour lui-meme, de la mfme manicre que lc 
serait une table de bronze ou de marbre, une membrane ou un papyrus que 
nous auraient livres les archives domaniales dc FEmpire remain, et qui porter- 
aient comme en forme de pahmpseste les images successlves dcs variations 
d’une m£me histoire agrairc et socialc.’ This is equally true of the Mead’ systems 
of centuriation in Apulia discovered from the air in 1945. Photographs of these 
gave as detailed a picture of the practical working of Roman methods as those 

1 l En Afriqur, la centuriation appanul comme lc rdglc d'or percnanente dc la discipline agraire et 
de Rome- Db les annees [46, 122, m av, ,J*C*j son applicalioD nmsivc assure ijamais la mue 
en oidre de route La propria fondferc dans VAfriqut VtUa et sa distribution a tut colons de 3 a Gdynia Julia 
Karihego; dcs 44 av. J.C. et jusque sous le rfcgne dc Tibfcre, the absorbe tout k territoire de VAfriqu* Jfooa* 
EUe est &u cotnr de* gra tides revolutions agraircs qu’illuitrent le Ux rnamitma ct la tex fuubuma; die condi- 
tiormt au long dcs III, IV et V Sea lois de fiscal ite du code th^odorien el la doctrine dts gromuiltii 

an VI sifrclc* tile est vivantc dans La legislation juitmicunc\ SaumagnCj op. at. t 195a* 2R9, In this region 
the mturia was used in assessing taxation. Dclcage, La Capitation du Bm-Empire, 230, 

1 There are only a few brief references in the writings of the Roman surveyors that concern centuriation 
In Africa. Schulten has collected them (op t ciL t iyt-2), but they are not very helpful. He concludes: “Gcrtc^ 
ce sent U de* rcrocignements assex pauvres, et on donnera la prtfer^nte aux documents d’arpentage 
fournis par lc iol dc l'Afriquc lui-mfaue*. 

For inscriptions on the boundary 50 Important in the south, cp. Barlhel, op r dt. r 60 aeq.; fnr 

appropriate references in classical historians, cp. R. M. Haywood, 'Roman Africa 1 in Eotmmk Sump of 
Axtirnt Rome, voL JV 3 1938 fed. T. t mnkjh 
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taken in Tunisia,—and thus a very detailed ^control* is now available on both 
sides of the Central Mediterranean for the study of cultivation under conditions 
of centuriation, Clearly, *dry farming" in Roman Tunisia is in many respects 
specialised, but with a method as formalised as centuriation, and as instinct 


Fig* i g, Reference map to show the localities mentioned in the account of centuriadoa Ln 

Tunisia. 
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with Roman practice, there is much that has relevance to the study of other 
contemporary systems. 

At present, however, we arc not yet ready to marshal all the new evidence for 
a comprehensive review of centuriation In the province as a whole,—and 
instead, in the present account, it will be best to proceed gradually, and to 
outline some few of the facts in the more complex picture which is emerging. 
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Northern Tunisia 

(a) The remains of a famous system, a homogeneous block, covers a great 
rectangle from Bizerta in the north-west corner to Enfidaville in the south-east 
(a distance of 150 km.), and from Cap Bon in the north-east to the Siliaua river 
in the south-west {180 km.). The area totals about 15,000 sq, km*, and the 
centuriae , which are 200 jugera units, keep within the line of the Fossa Regia that 
bounded the Pramnda Africa created after the conquest of 146 B.c. This iimitatio 
belongs to the first phase in opening-up the country to Roman administration. 
There is general agreement that it is intrinsically associated with the partly 
abortive foundation of the Gracehan colony in taa b.c. 1 Without doubt this 
event must have brought the matter to a head. But the centuriation of this whole 
region of north-cast Tunisia could not have been completed in a year or two. 
It is plain that progress had been made before this date; Gsell and other author¬ 
ities agree that the first steps were taken in 146-5, when the senatorial commission 
was sent out. Traces of the centuriae round Carthage, Medjez el Bab, Soli man, 
Grombalia, etc., have long been known, but air archaeology has filled-in very 
many details and has demonstrated for the first time the particulars or the lay-out 
on Cape Bon and other lit tie-known areas. 

Arc Ideologically, one of the most impressive results is the importance which 
soil and vegetation markings have suddenly assumed. They reveal the lines of 
the stony banks which bordered the Roman fields, and which time and recent 
ploughing have levelled. Many other such boundaries survived above ground, 
only awaiting ‘total mapping*. Earlier descriptions, even Barthd^, told us little 
or nothing of these limites interdsivi. In short, this system—which has been so 
often discussed in the past,—can now be shown to be replete with new archaeo¬ 
logical facts. 

(i) On the western edge of the system mentioned above, traces of centuriation 
with a difference in orientation have been reported by M. Caillcmer* as being 
visible within the area of the Teboursouk 1 : 50,000 map sheet. Intervals of 
about 20 actus are said to be visible. This area would have stood outside the 
boundary of the Fossa Regia which here approximately followed the Si liana 
valley a little to the east. 

System (a) covered much hilly and wooded country, and is one of the finest 
systems of its kind ever built. Details can be added even to the famous centuriae 

1 For the huioricil background to the foundation of Col- ftotma only 33 yearn after the solemn cuim laid 
on CanhagCj cp. Garcoptno, Aut&ur its Gratqucs. The ami-Gracchan party in the Senate* fearful of the new 
colony, had it suppressed in *21 alleging evil auguries at the leading-nut ceremonies and such sinister 
portents as the uprooting- of the boundary posts by jackals. CselPs account of the whole episode is very 
good (voir vi\j 6+). The original plan was to send t. 6*000 colonists; a good number arrived and remained, 
as shown by the k* agraria of 111. Schuberts calculation that an area of only 100 mturitu was available 
for distribution is now obsolete. 

For the revival of the site as CoL Julia in the second half of the 1st century b.q.* see 23b- 

1 He states that the limi&s are inclined at an angle of a8 grades m')) 3 s grades (28* 48') as 
in the adjacent system that stems from Cartilage- 
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on the Carthage peninsula which were first found by Captain Falbe, the Danish 
Consul at Tunis, who published his exemplary observations as long ago as 1833; 1 
and I shall take one eenturia as a superb ‘text-book’ example to demonstrate 
several points (Plate 48). It adjoins the coastal village of La Marsa, a mile 
or two north of Carthage. This area is cultivated with com and with vegetable 
gardens irrigated by channels from cisterns supplied by wells, as it would have 
been when it served the populous Roman colottia. The existence of wells and 
cisterns does much to stabilise a field pattern. The country roads have continued 
to preserve the outlines of many of the limites where these were of practical use, 
but some later trackways have brusquely taken a more convenient route across 
them. The old track which runs diagonally across the cenluriae on Plate 48 
linked La Marsa (a burial place of 13th century sheiks) to the village of Malga, 
the focus of medieval occupation at Carthage. On Plate 48, the line of the road 
B-C represented that of the Decumanus Maximus of the whole system according 
to Schulten but Barthel regarded it as the Cards Maximusr It w'as certainly a 
main axis, for outside the peninsula the tenth parallel road to the south passes 
the ruins of the site of Ad Decimum at the village of Path Allah. On the peninsula 
the squares are divided by many straight boundaries and some (c.g. E-F, G-H 
still preserve remains of the regular division by Umites intercisivi. Viewed from 
the air this may appear obvious enough, but I myself, having spent several 
months at this very spot, can vouch for the fact that little impression of the 
regular subdivisions is obvious from eve-level. In any case, when considering a 
landscape in active use it is always a serious problem to decide how far one can 
safely assign an ancient origin to the field-pattern. Fortunately this is one 
of the few' instances where confirmatory evidence can be demonstrated. Not 
far distant there arc areas of ‘dead" centurioe on land untouched by modern 
cultivation, and these we can use for control and comparison since details of 
their internal layout have now been recorded by air survey. Thus, when exam¬ 
ining the squares on the Carthage peninsula, I noticed that a number of them 
showed traces of a division into five equal bands parallel with the north-west 
to south-east lines of the grid. Some of these divisions W'cre traceable more or 
less continuously through three or four consecutive squares—i.e. for a distance 
of 1J to t| miles; the same feature is also noticeable in some of the North Italian 
systems, fortunately it is easy to show that at Carthage these subdivisions were 
not the work of recent culdvators but were of Roman derivation, for the air 
photographs record the same method of division in areas of untouched Roman 

> iUchnchs jur I'tmtfectmnit <h Carthage Park, ,8 33 , This resourceful naval officer produced one of 
the very fint systematic archaeological map* of a centuriated landscape. He worked under grave difficulties, 
with a small pocket sextant which could only be used in deserted spots because of ‘curieux fanaiiques’ 
and a government “inquiet et jalaux*. 

* The absence of inscribed boundary stones handicaps attempts at identification. Even where boundary 
iton« exist, as in south Tunisia, the differentiation of tarda from dtcmtami depends OH the correct inter¬ 
pretation of what was intended locally by the terms dextrin, sinistrota, nitrate and titrate; e.g. on the stones 
which signify positions sinistra dtttmtannm, kitra kerdintm, etc. Cp. Barthel, Banner Jahrbuehrr, .91,, 0 6 and 
f«5 (discussing the Views ofToutain) and Pauly. WUsowa, Bed Entyci,^ art. 'Limiiatio’. 
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fields outside the peninsula (p. 200, e ), Some squares that have remained in 
constant use are now divided by three strips or regular width in the proportions 
2:1:2 (compare Plate 48, E-F, G-H), Probably they are remains of an original 
division into five or even ten strips, which have a natural tendency to coalesce 
when preserved in a living landscape. 

A comparative study of the limites inUrcishi, based on the contrasted degrees 
of survival visible in Tunisia, is particularly instructive w hen we try to assess 
the survivals of such boundaries in North Italian and other systems. In Tunisia 
we can estimate, with an unusual measure of confidence, the extent of the 
schematisation and simplification that has gone on in the living landscape. 

The chief additions to our knowledge of the great system that covered the 
north-east of the country have come 4 naturally from the large areas in which 
cultivation later declined or disappeared. For example M. Horlaville has been 
able to find extensive remains of centuriatIon all over Cap Bon, except on the 
steepest parts of the central mountain spine and on the hills behind Nabeul. 
The orientation is the same as on the Carthage peninsula, and the units are 
squares of 200 jugera. These traces were not dear when the south part of Cap 
Bon was surveyed about 1890, for it was mostly covered with woods and scrub, 
and although much had been cleared by the time of the 1931 revision the 
surveyors on the ground, even then, only recorded some of the most obvious 
Roman sites. It was left to air photography in the last few' years to make evident 
the mass of trackways, low earthworks, soil-marks and vegetation-marks which 
represent the Roman road-grid and the accompanying divisions inside the 
squares. 

In the western and southern parts of this system (e.g. on the Zaghouan and 
liou Arada 1 : 50,000 map sheets} the discoveries have been equally detailed. A 
point of interest is that air photographs have shown how extensively timitatia 
was applied to very hilly ground. On the hills of the Djebcl Mansour and Djebd 
Fkircnc, for example, its remains sometimes continue as far as the 1,600 foot 
contour. 1 The centurial road-grid goes on steadily across deep valleys, involving 
a skilful and ambitious use of survey in rough country. Besides the considerable 
remains of Roman field-banks, there arc also the markings made by rows of 
buried tree-pits in plantations, and of numerous farms and settlements not 
previously recorded. Some of the farms stood near the middle of the squares, 
but most of them were close to the road-side. One naturally hopes that the 
topographical evidence will help throw' light on the arrangement of the saltus, 
estate farming. Possible hints arc given by traces which He within the Bou Arada 
and Oucd Zarga map sheets. It is reported that there are blocks of c. 25 centuriae 

1 Fine remains can. abo be seen on Dj. Rihane (Bou Arada map sheet)* over which natural woodland 
has grown. But some hilly area* have no (races* e T g T round Ondurn; bi such areas there was only an isolated 
cardo or dicunumui which maintained I he orientation of the grid when passing from one side of a mountain 
to the other (r.g+ Dj, Zaghouan). 

It k particularly Impressive to sre t on the air photos* an enormous quantity of regular timiies iitftrdm'i 
cove ring arts! of bare hilb now almost dcst iiute of cultivation in the neighbourhood of Medjess el Bab- 
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carefully partitioned internally, which arc surrounded by a zone of fragmentary 
centariae showing Few if any subdivisions. True, those differences may prove to 
result from environmental causes or the effects of modern agriculture. But it is 
worth investigating the possibility that such an area may represent a sallies, 
with its surrounding land perhaps for grazing. It would be interesting to try to 
correlate the data from the photographs with the known estates in Tunisia, 
discussed by Broughton and by Haywood. 

Meanwhile, the analysis and mapping of the traces of Roman fields inside the 
squares arc providing as much new evidence as can be studied conveniently. 

The methods included:—- 

(a) A division into Tour quarters, i.e. squares of 1,200 R. ft. side, 

(&) These quarters could be divided by ten strips, 120 R. ft. wide. 

(f) These strips were sometimes crossed by others of the same dimensions, 
thus forming plots measuring 120 R. ft. square (1 square ados). 

(d) Or these strips might run the full length of a ceniuria. 

(r) Alternatively they might be twice as wide (240 R. ft.), equal to one-fifth of 
a centuries —like those divisions still preserved in the modern fields on the 
Carthage peninsula. 

(/) Most interesting of all, the fields were occasionally aligned in strips to 
follow the line of the slope, if steep. That is to say, the divisions were ‘contoured’ 
and no( at right angles to the h'mifej,—producing a terraced effect. 1 But, in such 
cases, the area covered by these heterodox diagonals was still enclosed by 
regular boundaries to form a definite number of jugera or actus. In this manner 
individualism was kept within bounds. 

Central Tunisia (the Sahel) 

Some of the most notable additions from aerial survey have been made on 
the coastal sector of central Tunisia, on the lands of the old free towns along it,— 
Hadrumetum (Sousse), Leptiminus, Thapsus, AtkoUa,— which supported Rome in 
the final conflict with Carthage and were confirmed in their territories in 
146 b.c. This ccnturiation lies inside the line of the Fossa Regia 1 and covers the 
southern portion of Africa Veins. But it is generally believed to be over a century 
later in date than the Carthage system which filled the remainder of that 
province, A strong case has been made for assigning its construction to the 
Augustan era.* Barthel considered that it was essentially part of a second great 
ccnturiation in Tunisia which he envisaged as based on a single pair of vast 
axial lines covering the new lands to the west and south embodied as Africa Norn a 

1 Cp r SaumagnE, op, dt, 195a* fig. 1* 

■ This ran from north-west to south-east, from Thabaca on the north coast to Thanvu below SCix on the 
east coast. 

* The arguments are well expressed by Gsell {Hut. Ant. dt I'Afru/ut du AW, vii, i 4 , a. 3 ), He concluded 
'La question nepeut itre ar turllenen t rewluc’. Now, of course, it could be resolved finally,—by excavating 
selected, farms a ml other sites revealed along ifce limitti , 


ROMAN CENTURIATJON: A PLANNED LANDSCAPE 


201 


(created in 46 B.e.) and embracing this southern portion of the old province in 
addition' its completion was spread over a long period From Augustus to 
Tiberius. 

The monolithic simplicity of Barthel's analysis has been modified a little by 
evidence supplied by air archaeology. For example, in actual fact, this central 
coastal sector contains not one but two large blocks of centunation, with different 
orientations. A non-centudated zone separates them. 

(c) Let us first examine the northern of these, which has a coastal front ot 
120 km., from Hcrgla (north of Sousse) to a point just south of Chebba,“and an 
average depth of at least 20 miles. 1 As Barthcl showed, 1 its northernmost line of 
centuriae impinge on the southernmost of the older system in the northern part 
of Africa Vetus that stems from Cajrthage. The air photos confirm this fact 
and also the difference of 8 degrees between the orientation of these two 
systems. 

In this Sousse’Chebba region the chief result of the new evidence from ‘total 
mapping* has been to bring a revolutionary advance in the detailed picture of 
the system.* The pattern of limites inUrdsivi is now so dense in some areas,— 
particularly round Chebba,—that when their lines are mapped at a scale ol 
1 : 50,000 it is difficult to put down the point of a pencil without touching one 
of them. Increased knowledge of the subdivisions inside the centuriae has clarified 
a number of problems which are of more than local importance. To take an 
example: Schulten* claimed to see traces of a rare type of survey by the rectangles 
called scamna and strigae at El Alia. But in truth these are not units of a special 
lay-out, but only normal subdivisions inside ordinary 200 jugera squares, as can 
at last be seen now that they are fully mapped. 

Schul ten's error was not surprising, for a great variety of subdivisions has now 
been displayed. Behind Ras Salakta on the coast there is a group of centuriae in 
which the internal divisions were laid parallel with one axial line only; i.c, in ten 
strips from north-east to south-west (Plate 49a). Elsewhere, some squares are 
divided 10 x 10, making one hundred plots of 2 jugera. An even more common 
division is by five strips in one axis and by ten in the other,—making fifty 
rectangles of 480x240 R. feet {plots of 4 jugera) within the square. We also 
find plots of 8, 12 or 16 jugera ; and some of very small size, only 1 actus (120 
R. feet} square. Some of the smallest may be the product of various economic 
causes in Roman times (the pressure of a growing population, or inheritance). 
But the symmetry and lay-out of many of them prove that small subdivisions 
were long-established. In any case, the construction of small embanked fields 

1 Remains of Itmiiatto hart been found from the air as fax as ihe line of the marshes of ihe Sebkha Kdbia— 
Sehkha $kti el Hani^Scbklia el Dfem from north to south. Further examination of air photographs should 
scilJc the problem ofits continuation Into the interior, In order to confirm BanheTa thesis. 

* Op. at., tflf III, 

1 The air photos should aim be able to add to our knowledge of the camps built by Caesar and hy Juba 
during the campaigns hi the Sotis&e-Chtbba area, described in the Btllum AfritanjuiL. 

1 SchulteiLp op. eitu w 1^4-5 and pi. X. 
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played a vital part in anti-erosion measures and in water-conservation policy. 
These field-banks, of stones and earth, still stand to a height of several feet. 
Although crumbled they have lasted well, and in the plan-view from the air 
the areas of dead fields almost appear to be living cultivation. 

A good selection of limits inUrdsivi is shown on Plate 49a, 4^ to 5 miles inland 
and west of Ras Salakta, Sullectum (cp, 1 : 50,000 Mahdia sheet). The Roman 
road from Sullectum to CoL Tkysdrus (El Djem) can be seen as a straight line, 
oblique to the axis of the squares. This area is under cultivation with corn and 
olives today; great numbers of Roman field-banks have been retained in use, 
or are still visible. The ground is level, dissected by wadis; some of these the 
limites crossed, others halted their path. Scattered over the area there can be 
seen some half-dozen whitish patches—/he sites of Romanised settlements. 
In some zones their remains are even more numerous. The scale of the photo¬ 
graph is 1 : 25,000. This may seem a small scale, in terms of archaeological use 
(p. 58). But it will be seen that it does give a clear picture of all that is essential; 
even individual olive trees can be identified and counted. It is, in fact, an 
ideal scale for a survey of extensive Roman agriculture in a region of this 
kind. 

The next illustration, Plate 49b (scale 1 : 25,000), is 9 to 10 miles south-west 
of Chcbba on the coast, and 2 h miles south of Hcnchir ben Hassine, 1 It covers 
an area at the southern edge of the coastal belt of ccnluriation which we are 
discussing, and which ends on the borders of a natural basin where the terrain 
changes (p, 204). The squares arc those of 200 jugera , and numerous limites 
intercisivi survive. The small black patches on the photograph represent freshly- 
dug ground,—the white patch near the centre is the site of an ancient village 
which coincides with a modern one. Almost all the field-boundaries have an 
ancient origin. But the point of chief interest on this photograph consists in the 
junction or the system with an area of boundaries on a different axis. These 
latter boundaries impinge on the grid, but they do not have the same orthodox 
symmetry,—they are utilising the land that is marginal to a large system in a 
frugal and practical manner. In short, they represent that type of land described 
by the agrimensores as subsetizta inter perticaj, which ensured that there was no 
wastage. In some areas, within the system itself, small patches of irregular 
limitatia were superimposed on the regular centuriae, and these are obviously of 
later date {how much later we do not know); in some instances they may be 
connected with estates. Cultivation in this region had a long history, and ‘laisscz 
faire’ in the period of the late Empire and after must be reflected in the remains. 
A hypothesis of ccnturiations of different dates is eliminated by the varying 
orientations of these interpolations. I have laid emphasis on the limites interdsivi 
in this section because (except in Apulia) it is only in Tunisia that we can 
extract so informative a picture of Roman land-utilisation against a background 

1 Saumapc calk aumC.icm to the eifi of an anciem iown p still im-cxplorcd, at this spot. Pottery gives 
cviidf nee of a long occupation* Roman, (or earlier) to medieval Arab. Sheet LXXX1T, Chcbba. 
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of centuriation. Much could be written in analysis of the details of lay-out; and 
not all of this topographical data is easy to interpret. 

Thus we come to the subject of land use in the past. But first wc must consider 
the topographical conditions. The region of the Sahel lies on the eastern edge 
of low steppe. In many areas modem cultivation has only recently begun to 
spread over the remains of the dead agricultural systems which in parts had been 
virtually derelict for a thousand years. In the last few years plantations of 
olives have covered great areas* and, as the landscape quickly takes on a new 
life, many of the Roman field-boundaries will be erased. The air photographic 
record, indeed ? has come only just in time* 

The climate has not changed materially since Roman times, as far as can be 
judged. The clearing and deforestation which accompanied these systems 
evidently proceeded slowly enough for the results of 'sheet erosion to be seen 
and for precautions to be taken before much harm resulted. 1 The Roman fields 
and olive-presses which are found in inland areas that have now reverted to 
natural Forest* and also on steep slopes, signify a clearance which would have 
brought some erosion as a consequence, but the development of gullies and 
ravines was probably reduced to less than In pre-Roman times by hydraulic 
works, and by the careful cultivation and control of the wadis on the plains by 
the eenturiated systems , as we can see* The Arab conquests of the 7^h century 
were on a small scale compared with the terrible ravages of the 1 ith century 2 
when complete tribes descended on the ancient and somnolent agriculture of 
the Sahel. Pastoralism steadily increased at the expense of cultivation; security 
for farmers dwindled* One can summarise by saying that in the Arab centuries 
the conditions returned to the natural erosion of pre-Roman times. Scrub grew 
p up on the deserted areas and checked erosion, but the development of ravines 
and gullies was increased because Roman precautions were abandoned* Formerly 
the fields had been deliberately embanked, and banks bordered the wadis in 
the eenturiated systems; these required attention and when unattended they 
could no longer preserve the balance* In modern times when agriculture has 
returned to many areas, 3 Few precautions were taken and erosion grew rapidly* 
It was only after several bad seasons and heavy rains that some cultivators 
determined to copy Roman methods. The population of Tunisia, now over 
three million, has more than doubled in the last fifty years with a new-found 
security, but is probably still below its total in the best Roman period. 

From this brief review of the character of the region wc can return to consider 


1 Cp. t4ndiiicins hisioriques dc Ferosion en Tunisic\ by J. Tixeront, Union GJadtritfitt <t Gbphyjiq a* 
Intmaiwuik, Bruxelles 1951 * tome II, 73-tf 1* 

lie, the invasion of the Arab tribes of the Barm HilaL For conditions in medieval Tunisia see Marcus, 
Us Arabcs tn BtrMrit db XI an XIV nklt M 191$, and R. Bmnsclwig* La Btrhfru QiitntaU sous Its Hafsvks, 
vob i, 1940. 

1 Shortly after French authority was established at the end of the 19th century in 1 unisia, the creation of 
the forest of olive trees round Sfax was directly inspired by ihe numerous visible remains of Roman olive 
oil presses to be seen in the area* uncultivated at that time. 
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its ancient aspect more fully. It is well-known that Central and Southern 
Tunisia became very important areas of olive-cultivation in Roman times. 1 The 
air photographs, I think, define this fact more clearly than ever before. The 
evidence comes from the plantations which we can trace from the markings 
caused by regularly spaced tree-pits. The vast majority of these were un¬ 
doubtedly for olives, although figs too were grown. Tree-pits were needed to 
penetrate a layer of soft tufa just under the surface soil, and any moisture was 
thus drained off into the holes. This was the only way to establish young tree- 
cuttings;— in scrobibus posueril as the Am el Djemala inscription says. 1 Elsewhere 
I have described 1 the rock-cut tree-pits in Roman plantations which we dis¬ 
covered from the air in the Apulian centuriation in S,E. Italy, and excavated 
there. In Mediterranean lands it remains, of course, the modern practice to 
dig such tree-pits in a rock sub-soil, and 1 have measured examples with the same 
dimensions as those of Roman days (c. i metre square) at Les Baux in Provence, 
in Apulia, Sicily and in Greece. In Tunisia, the additional depth of soil in the 
ancient tree-pits causes a rigorous crop- or grass-marking above each one in any 
rainy season, contrasting with the tint of the surroundings. It is evident that the 
Roman farmers planted their olive trees nearly twice as close together as is the 
practice of their modem successors. We can count 4 to 5 tree-pits to the square 
drtttr, ten to the jngtrum, and a completely planted centuria could, in theory, 
contain 2,000 olive trees. The total area that was demonstrably cultivated in 
this way is vast, but not all the plantations would have been in use at one 
date. 

Now is the time to plan the full extent of these Roman olive-groves, before 
the modern ones, now being planted on a large scale, blot out the ancient traces. 

(*) ° n the southern edge of the system described in the last section there is 
a broad natural basin or depression which runs inland from the sea. This area 
was anciently cultivated but not ccnturiated. 

South of this again, yet another grid has now been found. It is of special 
interest that it has a different orientation from that to the north of it. 4 This new 
system is vs ell seen in the area of Djchcmana, The squares are of 200 jugCTQ } 
and at least 300 of them have been reported by M. Caillemer. Many traces of the 
limits can be seen on the 1 : 50,000 maps, 6 and T have traced their remains for 


1 Especially Lhe broad ccnturiated zone along (be coast Wamiington states that oliultivation 
increased rapidly in the and century A.a, The Jferifi Aftka* Pnmtujhm Duditim to the Vandal Congest 
•954, 56-7. 

1 C.t.L., VIII, 35943; «nd Haywood, op, til., 94-5. 

■ Axliquitf, June 1950, p, 90, 


♦ In the Sousse-Cbebba zone the UmUt are inclined at an angle 0142 grades (nearly 38 degrees) from 
the mcnd^, IW around Djebeniana arc inclined at an angle of 32 grades (39 degrees), i.e. W.N.W, 
E.S.E. and N.N.E.-S.S.W. The axes of the Carthage system also make an angle of about 90 degrees from 
the meridiem but have an entirely different orientation, N.N.W.-£,S,E, and W.S.W -E ^ E 

Sudi orientations were taken from the sun’s position on the horizon, at it* rising or sitting! « the summer 
Of win [cr BobtuQG, ^ 


* Sheet XC, Djcbcniana and XCVH 1 * Sidi SaKah, 
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12 miles in the zone bordering the coast. The photographs, however, make it 
possible to add a very large number o£ltmiles, from small field-boundaries which 
the maps naturally omit. 

The existence of a differently orientated grid in this part of south-central 
Tunisia proves a notable exception to the two basic lay-outs on which, it was 
believed, all ccnturiation in the country was founded. The orientation of this 
system is completely different from that round Sousse or Carthage. 

The southern and western limits of this system arc not yet certain, but east¬ 
wards towards the coast it is said to be defined by the remains oflong sectors of 
ditches, which M. Saumagnc describes as c. 15 metres wide, and up to 6 metres 
deep {reinforced with a stony bank and masonry bastions); he adds that these 
ditches seem to surround two areas £ach dominated by the ruined site of a 
coastal town: one believed to be Achilla (at Ras Eou Tria) and an un-idcntified 
emporium at the spot named Rosfa (? Rrnpe). Further inland, on Sheet XCVIII, 
M. Caillemer reports the existence of an unusual type of limitatio in the midst 
of the 200 jugera units (710 m. square). This consists of a gronp of six parallel 
Unities placed about 400 m, apart. The new picture of ccnturiation in Tunisia 
is full of features that are still puzzling. A pressing problem is the uncertain 
relation of this system in the Djebeniana area to the distant areas of centuriation 
to west and south-west, which we can only briefly notice here. 

Western Tunisia 

Another area of limitatio which has recently been studied from the air photo¬ 
graphs, with interesting results, is that which lies a long distance inland, near 
the Tunisian-Algerian frontier, in the mountain valleys round Haidra (Col. 
.Ammaedara). This system and its orientation played an important part in 
Bartliefs argument for a province-wide lay-out of limitatio across Africa Piava 
from the rime of Augustus. Indeed he calculated that the crossing of the master 
lines of the Car do and Decumanus Maximus lay between Haidra and Djcbel Bou 
Hanech. He arrived at this conclusion by numbering backwards from inscribed 
boundary stones in south Tunisia to this supposed point of origin in far distant 
western Tunisia. 

The actual remains of ccnturiation have now been definitely located for the 
first time in this crucial area between Haidra and Djcbel Bou Hanech, as the 
result of the study of air photographs at the Institut Gifographique National. 
It is not surprising that these traces have proved elusive on the ground, for they 
are very fragmentary and exist chiefly in the form of a 'buried landscape’,— 
with grass and weed marks outlining the buried lines of the roads. Thanks to 
the assistance of M. Caillemer, 1 have been able to study these photographs also: 
they show that in this area centuriation went completely out of use and became 
a 'dead’ landscape as in Apulia. The small patches of modern cultivation and 
the irregular local trackways in this wild and desolate region pay no attention 
to the earlier lay-out,—and erosion has bodily removed many traces of it. 
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There is a further matter of still greater interest* In this vital area,—so 
M. Caillemer points out,—the sardines are in fact inclined at an angle of c. 28 
grades (25 degrees) from the east, 1 and not at 42 grades (37*38 degrees) as is 
required by the system according to Barthel,—who linked it with that in the 
south. The report of such a discrepancy is puzzling: full investigation nn the 
ground is needed. 

Southern Tunisia 

Many parts of this vast region were aerially surveyed during and since the 
last war, but it has not yet been possible to consolidate all the new evidence. 
Such bare terrain is well suited to revealing an abundance of traces from the air, 
—and one zone to be mentioned particularly lies about 30 miles north of Gals a. 

The reconstruction 3 of limitatio from the numerous inscribed boundary stones 
termini) in the south is justly famous and needs no summary here. The Iimites 
penetrated even the remote fastnesses surrounding the Schott cl Fedjadj. The 
work of centuriation on these distant and hostile frontiers could not have been a 
smooth, short or un-military operation. Beginnings were perhaps made under 
Augustus, with a skeleton of essential roads as a start. In 30 a,d., Legio III 
Augusta was hard at work on the surveying, and limitatio was still continuing 
under Trajan, Although so much of the region appears useless desert today, it 
will not surprise students of ancient history that extensive plantations of tree 
pits (no doubt for olives) have been located from the air,—bearing witness to 
the fruits of a rigorous policy of water conservation which we have considered 
above. 

***** 

Two conclusions follow from the new evidence which has rapidly accumulated. 
Naturally, accuracy is the heart of the matter. The first practical requirement 
is the close dating of the various systems of centuriation, to replace the con¬ 
jectures which have been repeated for a generation. Only excavation can provide 
this, but there is now a super-abundance of sites from which to choose. The 
evidence is in the soil: the historical conclusions are waiting to follow from it, if 
given the opportunity. The innumerable sites of farms and local settlements 
along the Iimites provide the test conditions,—as we have proved in Apulia. 
They could confirm the hypothesis of an Augustan origin for the massive piece 
of planning between Sousse and Chcbba. What, then, is the period of the earliest 
farms along the eenturiae in the contrasted system round Djebcniana? Was the 
centuriation of Cape Bon completed by the days of the Gracchi?* Even without 

1 He abo reports that there is a discrepancy be tween Roman boundary stones in this area and the visible 
afv^nment of ihe centuriation on the photos. 

* Cp. TouCain in Mjmairu prismtis d I'Accd. dts /jitfr. et Bdlu-Lrttrt. r # XII, pi. | 4 1907; and B&rlheL 
op- dl.p Eaf. I and taf. VI, 1911, 

■ One of the meriu of a centurimted plan is that it is well adapted for extension on the same axis at a 
iatrr dale, 



50, SoL‘i ii France* Valence* Traces of the square units of the Roman street-plan have iumved* The 
road marked *C\ horn Valence to Chabettil, corresponds to one of the ti mites in the system of Roman 
cento nation found from the air Fig. aoj T and was perhaps Its Dccumanus Maximus, The present 
curve of the Rhone can be seen at the left. See p T 207. Vertical photo. Crvwn Copyright Rtserved. 







3 s. \ Ai.f.NCii-.. vertical photo ol an amt south-east of the tttwn, showing three straight roads ciirm- 
pondmg to the alignment of the Roman ccnfiuriation which was based im squares of 20 > 20 nrtu* 
(77b 776 yards l Road A C is the oontinnatfan of that marked on Plate 50, from Valence tn Chabcml. 

Sec p. $0g« Crown Copyright Rtsemd* 









52. Sol 111 It.mv, Paestl'm: tlic site nfilie famous Greek and Roman city, t'hr plait of ils buried street was 
discovered from a study pf 1 LA.F. vertical photos taken in 1943-5- Parallel light-toned tines, produced by 
soil- and crop-marks .jel the surface, show ihe exacL alignments ;approx* nnrth-AOUth , Grotmd-clieeks by the 
aruhnr in 1949 and 19V!. and recent Italian excavation*, confirmed die accuracy ufthe original identification* 
The nblonv area enclosed by ihe city walls is outlined by a modern road. See Fig, 21 and p, SiB, Gmwn 

Coprright Rtifntd. 

















S 3 - PAESTt M I. a, shone. The excavated portion of street ‘C {Fig, 31), 
confirming its buried alignment previously ohserv«l from die air! 
’ b) Mow. blocks of stone protruding through the grass, on the line of the 
uM-cxcavairtl continuation of street l C\ Such remains contributed to 
form the soil-marlu which helped to show the buried street-plan. 
See p. 224. Plis, Bradford, 1953, 
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excavation, selective fieldwork alone could do much, for surface finds (especially 
of coins) arc not to be despised. The second requirement is a further examination 
ol Barthcl s thesis of ^ single uniform system of planning outside the borders of 
the original system in the north-east. 


France: Valence and Orange 


I shall take my illustrations from one other Roman province,—Gaul. Until 



lately it could not provide tangible evidence, on the ground, of a single system 
of centuriation to compare with those across the Alps, Professor Grctiier has 
written L il est etrangc que sur le territoire frar^ais nous ne puissions citer 
d’exemple analogue, * , . II reste k en relever ics traces*. 1 The situation has long 
been anomalous. 

Soon after the War, however, while searching for traces of ccnlunation in 
Gaul t I observed clear and well-preserved remains of a system at Valence in the 

] Manat l d*Archtofagir, VaL VI> pi. i P p + tQ; cp, also YoL V* p. 44, 

P 
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Rhone valley, fig. 20 shows its plan, as provided by the air photograplis which 
originally led me to its discovery. 1 This was reported at the time of the exhibition 
of archaeological air photographs at the Ashmolean Museum in 1948. 

Valence, Colonia Valentin, is a puzzling foundation; perhaps by Julius Caesar or 
the Triumvirs,—one among the group of caloniae established in this region after 
Caesar's Gallic campaigns. The centuriation of the surrounding land should 
also date from this time; but no mention of it is preserved in historical sources. 

Since then the town has kept a certain modest prosperity. Its importance as 
a nodal point on a major route has stayed with it to the present day. It was 
a bishopric from late Roman times, and from the 16th to 18 th centuries had 
a university in which Rabelais and Scaliger worked. In short it is one of those 
moderate-sized provincial cities, with 2,*000 years of urban life behind them, 
which contributed so much to the civilisation of southern Europe. But such 
continuity was only a contributory cause of the preservation of Umiiatio outside 
the town; more influential still was the fact that the west to east Roman roads 
[decumani) had a practical use for the later inhabitants of the district, in linking 
Valence and Chabeuil. For this reason these decumani were not superseded by 
the usual radial trackways from medieval towns. It is interesting to sec how 
clearly this significant fact can be demonstrated, for the surviving fragments 
of the parallel decumani are visibly ‘magnetised f inwards as soon as they come 
within range of these opposite ‘poles 1 . Valence and Chabeuil. In the area 
between these communities the layout of Roman centuriated road-system 
happened to fulfil a local need in the later landscape. But the cardities, from north 
to south, did not contribute to these simpler needs, and they have virtually 
disappeared. There arc some possible, but doubtful, traces farther north. 

The remains of the system at VaUntia are of special interest,—far greater than 
their slight traces alone might suggest. For these remains give us an example of 
the way in which a Roman gridded system was able, or unable, to ‘work its 
passage 1 through the more spontaneous landscapes of later periods,—either to 
reach the present day or to disappear in the process. 

The town is slightly raised above the river, standing on the edge of an old 
river terrace. Its street-plan (Plate 50) still contains dements of its regular 
Roman layout, though certainly bent and battered when compared with the 
symmetrical blocks of Verona (Plate 62) or Piacenza (Plate 63). But big, 
rectilinear blocks 1 are clear in the north-cast quarter of the town. The main road 
up the Rhdnc Valley can be seen (Fig. 20, A) approaching the town; the south 

1 M. Andr i Biarc has published a good air photograph, stowing some of the li miUs , in CaAitrs VaUnlmais 
U Valmce Romairu, 1953, p, 19; a booklet printed for the International Institute of Ligurian Studies, 
BkLncll Museum, Bordighera. See also Rtviie d'Etudts Ligtirts, 1953, 35-43. Corpus Insa. Lal. t XI [, No. 1748 
gives an interesting inscription (now lost) dedicated by the colonists and inhabitants to a named pair antis, 
a high official who was capable of defending their interests. 

1 Wane, in hii useful booklet {op. ric, fig. 36), gives a probable reconstruction of the Roman street-plan, 
with a division into rectangular insulas having their longer axis from north to south. There is a good 
ipedmen On the cast edge of the cnccintc. 
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gate k known from excavation. This road bisected the street-plan, as its Cardo 
Maximus, and left by the north gate (now destroyed). Apparently this gate lay 
near the apex of the big triangular zone of barracks, and these cover an area 
which was included in the ancient enceinte. In the north-west corner of the old 
town the position of the Roman theatre is preserved by a semi-circle of houses. 
The site of the forum is unknown. 

A broad boulevard outlines the former circuit of the Medieval and Roman 
walls. The original river frontage of the town followed the edge of an old river 
terrace; this terrace is still well marked by a slope and by a continuous line 
of buildings including the cathedral. A side-channel of the river (cp. Fig. 20) 
must have flowed along this line, with an island between it and the main 
stream; it has been largely hlled-in bid marshy traces still remain. 1 The course 
of this and of other old meander channels above and below' the town, which are 
now defunct, have to be considered collectively, and can be studied particularly 
well on high-altitude vertical photographs which show the valley as a whole. 

The geomorphology of the position is thus as follows:—the Rhone is, or was, 
clearly a river with braided courses at Valence; the Frontage of the Roman site 
followed the edge of the lower river-terrace, and its fields stretched across the 
wide, higher terrace outside the town to the east. 

Radiating from the point at which the eastern gate probably stood three 
roads strike through the modern suburbs, heading east (as also at Vienne 
further up the valley). One (B) to the south-east has its origins in a recorded 
Roman road, discussed by Grenier and by Blanc. It led ultimately to the Mont 
Gcnfcvre pass, crossing the Cottian Alps and coming down to Turin. The road to 
the north-east (D) is on an ancient route through the town of Romans and up 
the Is£re valley to Grenoble (Grcitianapolis), thence across the Graian Alps into 
Italy via Aosta. 

It is the middle road (C) of these three, today leading to the village of 
Chabend, that deserves special attention. For this was, with every probability, 
the Decumanus Maximus of the centnriated landscape outside Valentia, It sets out 
boldly from the colonia, exaedy in the manner of the model system pictured in 
the Roman surveyors’ manuals, and recalls especially that vignette 1 of the 
Roman colony of Sprllo with its ager centnnatus which illustrates the writings of 
Hyginus. At Valence the Dteumemus Maximus is set at right-angles to the north- 
south axis of the town-plan and, although its line is slightly bow-shaped 8 at 
first, it maintains a generally straight course for a considerable distance. In 

1 A stream still flqwj on this line through the Fart Jouvet (Plaic 30 bottom right). The broad llighu 
of sseps from the Champ de Mars down to the Parc Jouvet mark the edge of the river terrace. 

“lor CastagnolPs comment on I his drawing, see AM dtito Rmlt Atcadmia aerie YU, vol. IV* 

fa*c, 4, 1943, p. 106 and fig, 5. 

1 The deviation seems to be caused by atiraciiun inwards the central ‘Place*, containing the modern 
municipal buildings. The straight alignment* from outside the suburbs* would, if prolonged, coincide with 
(he nstt east-west street, further north, This is the street which Blanc restores as the possible 
Maximus of the city* bisecting its plan and corresponding to the line of a Roman main-drain. 
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all, six parallel decumani can be identified with certainty from existing minor 
country roads. On this stretch of level plain, terminated eastwards by hills 
round Chabcuil, the majority of the fields have retained their longer axis 
running from north to south as in centuriation in Lombardy. The field-pattern 
has been kept stabilised by the decumani. Its relative regularity sharply distin¬ 
guishes this part of the plain from the countryside further up and down the 
valley, which presents a patch-work of small plots lacking regular orientation 
and threaded by a complex of winding streams. On the narrow strip of level 
ground on the opposite bank of the Rhone no definite traces of centuriation 
can be seen. 

The average width of the units of centurial division is equal to 20 actus 
(c. 776 yards, 710 m.),—no doubt part of normal squares of 200 jugera, M. Blanc 
is of the same opinion. There is space for about t oo centuriae in the area divided 
by the limites , if wc restore the system as a completed rectangle between 
Valence and Chabcuil. But, clearly, these are only the vestiges of a large system 
needed for a colonia, of which the rest has perished. 

In general, ecnturiated systems which would have used ditches for the 
divisions and boundaries (as at Valence) arc less likely to survive above ground 
than are similar limites in terrain where stone walls are the natural form of 
boundary (e.g. I stria, Dalmatia, Tunisia),—'unless continuity was very strong 
as in parts of Italy. 

The very limited survival of cemuriation at Valence carries important 
lessons when we search for its remains round other Roman col&niae in Provence. 
Here I shall mention only one,—Orange (Arausto). Several generations of 
historians have debated the interpretation of the famous inscriptions, fragments 
of a land-register, which have been found little by little within the site of the 
Roman and modern city. Professor I. A, Richmond and Mr. C. E. Stevens 
clarified the problem in an important paper in the Journal of Roman Studies, 
1942, 65-77, and analysed two distinct elements, (i) those which referred to 
units of land (called merides) inside the city, (ii) those w hich listed agricultural 
land outside it, measured in jugcra in centurial units. I need not review the 
details of these well-known discussions, to which the recent discoveries of further 
fragments of the inscriptions have added. 1 But definite traces of centuriation 
round the colonia had not been confirmed from the study of the existing maps. 
Here was a case eminently suitable for a study of vertical air photos, which 
per sc should show additional details; and during the Last ten years I have many 
times examined suitable air photographs of Orange and its environs in the hope 
of confirming traces of centuriation. 

On a first inspection of the terrain from the air, it appeared doubtful if 

1 The evidence from the fragments of inscription found during die last few yean, was diseiused by 
Prof- A, PiganioL, C R Acad, da laser, rl B. Ijtirts, 1954, 30-2-10. Hr describes a ‘nid tic marbres* recovered 
by M. Snuteh only three of the fraRmenH are croinecied with the Wiutrc rural 1 * the rest are concerned 
kyilh. land ill the city. I,, ns insfriptinri monumentalc qtii rtiuronnaii apparcmmeni dc ccs cadastre^* 
Fail mi voir que ^initiative (lu Travail ol due ft tVmpcrcur Vespaairn*. Cp. Galiw T *955, 
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positive evidence of rural limitatie still existed. Bui later experience, gathered 
from a search for such remains all over Europe, inclines me to the belief that 
faint traces are, in fact, visible. It must be made clear that they are far less 
distinct than those at Valence. West, east, north and south of Orange there 
are a few minor roads and field-boundaries which are relatively straight, and 
seem to preserve possible traces of an ancient regular division, orientated 
north-south and east-west. But the degree of their survival is so poor that it is 
difficult to calculate the size of the original units. 1 Such evidence gives cause 
for no more than ‘modified rapture*. But on a future occasion I hope to describe 
the details because they will demonstrate how completely a system of iimitatio 
could disintegrate. The circumstances are of a completely opposite kind to 
those at Zara and Sal on a. At Orange, .if it were not for the epigraphic evidence 
of rural ccnturiation, I doubt if the topographic remains would arouse any 
interest. Aerial survey has indicated similar fragmentary traces along the 
Via Domitia (e.g. at Narbonne and Beziers) but only two small-scale air photos 
have yet been published (by Max Guy, Etudes RoussiUmnaises, 1954-5, 7-3 7). 

Conclusion: Varieties of Limitatio 

In conclusion a word must be said on some other aspects of regular Roman 
land-division. In terms of field archaeology they have never received the 
comprehensive study that is deserved, and the end of a chapter is not the proper 
place to attempt one. Nevertheless a few points must be mentioned, to preserve 
the balance. There is no need to go over the ground of old debates, for the 
literary evidence has received much analysis.* 

Vital facts are waiting to be contributed by the methods of field archaeology, 
and these final words are written from that point of view. It is doubtful whether 
all the problems to be mentioned can be graphically demonstrated or resolved 
by remains surviving today, but it is probahle that,—granted a resolute search,— 
most of them will prove capable of elucidation, especially if ‘total mapping’ 
from the air is used* Now that the field study of cenluriation on colonial lands 
is in train, its application to other branches of limitatio needs to be further 
developed. 

Air survey and test excavation in Apulia have made good progress in pro¬ 
ducing the solid, three-dimensional facts that bring to life the bald entries in the 
liber coloniarunu 3 A new topographical approach could now be made to 

* Measuring from the latest maps revised from air photos L'.S. Army Mnp Service, i : 25,000, 19^2), 
the divisions appear to average approximately yoo metres. Bui a comparison with other recent in ups has 
shown a stnaH variation when we try to calculate this figure. 

a Furl her works which deal with topics m this section include: MoHUDicti* 'Die inierpolationcn d« 
grornn t iseht 0 corpus’, Bonn, JuArfr,, XCVI 1 , 273 ; Schuhcn* 4 Flurteilung und Terriioricn in den romtschen 
Rhein £andcn\ B&nrt* jahrb., CJll l„ in; H. F. Pelham* 'The Imperial Domains and the Colonaie', Euayi on 
Roman History, eh. XII [ + 191 1; Clausing* Ths Roman Cotonate t 1925; Abbott and Johnson* Mimicipai Admin¬ 
istration in the Raman Empife r 193d; Tenney Frank on the Ager Publicum, J.R.S,^ 19-37, 141. 
a See also The Jtalie Regiot. tJ* by R. Thomsen* Copenhagen 1947. The entries in these listt contain valuable 
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locate other types of land-unit whose location In Italy is specifically 
listed. There were towns whose ager was divided in ladneis (usually translated as 
‘by strips* *), viz:—Antium, Ardca, Formia, Interamna, Laurum Lavioia, 
VenafruTO. A division in Ladneis et per strigas is recorded for the land of Ostia 
and Atina, in praecisuras et strigas for Terebentum (Ten r cnmm), per strigas et 
scamna for Ecicylanus (Acquieulanus) and Reate. Methods of a more idio¬ 
syncratic nature are also mentioned, e.g. unusual parallelograms delimited 
between Portus and Rome. Within reason, the more unusual the method the 
greater the hope of distinguishing some trace of it today. 

We read, for instance, of the ager of Bcnevervtum 1 :— Tn Rcneventano actus 
viginti quinque per decimanos, et actus sedecim per cardines; qua mensura 
iugera ducenta quidem includuntur, cepturiae quadratae non exprimuntur’. 
Divisions of 25 x 16 actus ought to be distinctive if anything remains, and a topo¬ 
graphical study with maps and air photos was made by the present writer. It 
successfully identified traces of some of these unusual divisions, preserved in 
the inchoate mass of existing field-boundaries and minor roads. 

In the case of Beneventum the measurements of the units were available to 
establish the correctness of the identification, but the libri cotonianan do not give 
such data for the size of laciniae, strigae or scamna. Dr. Castagnoli has drawn 
attention 1 to an area near Laurum Lavinia (the modern town of Pratica di 
Marc, south of Rome). This area is now divided by a group of minor roads 
which run parallel, and delimit rectangular strips which measure c. 360x230 
metres (approximately 10 x6 actus). He interprets these as very probably remains 
of the laciniae which are attributed to this town in the libri regiomtm. It would be 
welcome to have a definite example of this method of land-division under one ! s 
eyes,—but further proof is needed, particularly in a region which has received 
much agricultural systematisation in recent times. 3 

My detailed account of the systems of limitatio discovered in Apulia will 
give Further particulars of the search in Italy for tangible traces of these little- 
known units of Roman land-use. Leaving this aspect then, we may glance 
briefly at the provinces. Here we again encounter those rectangles named 
scamna and strigae, termed as their longer axis lay east-west or north-south 
respectively. For over a century, discussion has been given to the occasional 
references by the agrimemores to these ancient forms of land division; litde 


details about ccntiriaN systems in Central and South Italy. 

In preliminary ankles in Antiquity {e.g. pp. and 6g T m 14) 1 allowed that aerial clistoverici of 

buried eeniuriatcd roads in Apulia bad confirmed data (previously doubted by some commentator?) 
which are contained in the tibri wt&niarvm- 

1 Siculus Flaccus* ^ nmdu agr, 

* In Bu!L dttfa Comm. Anh. Com, di Roma, LXXtf 1946^ (publ. 1951)1 commenting on an air photo 
in LuRli h Saggi di Eiphrazien* Arcktvhgic* a wkot di Fotogrnfia Arrt<s t 1939, pJ T JV (in Tenuia la Cromta. 
not S. ProcuLi). Sheet 15(3/1 V/N h W, 

* This grid of rural roads was not aho/wn on the [taHan e : £0,000 map of iByB reviled in 1906, but It 
appears on the 1 : 125,000 sheet prepared from a survey in 1936. 
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advance has been possible. In the desultory search for the remains of strigation- 
scamnation in the field they have come to seem almost as intangible and elusive 
as the mythical creature in Lewis Carroll’s Hunting of the Snark . Not that these 
units were remarkable in outward appearance, IT it were not for a ’rarity 
value’ their plain and practical outlines would hold no more mystery than an 
ordinary centuria. One of the chief reasons for the interest taken in them has been 
due to their reputed importance In the agriculture of the provinces,—according 
to the dictum of Frontinus: ‘Agcr per strigas et scamna divisus ct adsignatus est 
more antique in hanc similitudinem qua in provinciis arva publica coluntur’. 
Another often quoted passage in Nipsus, another agrimcnsorial writer, specific¬ 
ally mentions ‘agri scamnati in ccnturiis singulis 1 with measurements of 20 X 24 
actus. Such scamna were probably mentioned for their abnormally large size; 
we have noted that the term ‘century’ was sometimes used in a general sense 
to signify big quadrangular units, and not only those equal in area to too hertdia. 
It is significant that no measurements of scamna-strigae are quoted in the libri 
coloniarwn ,—they were simply oblong units of a size variable according to need 
(the proportion of 2 : 3 for the sides was only a recommendation) , l * But essentially 
they were individual units, rather than subdivisions 4 5 of another. It does not 
seem probable that these units can he further elucidated by studying the texts 
alone,—for otherwise the commentators assuredly would have done so. The only 
approach is by held archaeology, and two courses are open at present. One is to 
make use of vertical air surveys in order to examine the environs of those towns 
in Italy which contained these units of division according to the libri colomarum. 
By applying ‘total mapping’ some may be identified. Thus at Nursia and Rcatc 
the land was divided per strigas et per scamna in ccnturiis. Other areas to be exam¬ 
ined include the environs of Aufidena, Bovianum, Istoniis (divided per cenlurias et 
scamna ), of AIatrium (where ccntu nation and strigation were used), and Anagnia 
per strigas. For these places in Italy we have specific references to help us, but the 
traces may be hard to distinguish because the landscapes have been cultivated 
continuously. The alternative course is to attempt to locate scamnati on or 
strigation in the provinces by its distinctive appearance. Schulten’s alleged 
examples from Tunisia have now been rejected (p. 201), as the result of fuller 
mapping, hut this modern mapping may produce genuine examples (cp. the 
oblong divisions found on Sheet XCVIU, p, 205). 

In this chapter we have noted that division by centuriae was not applied only 
to die lands of military and veteran colonies; it can be seen round towns of the 

1 Barthd rejected Schul ten’s theory that an inscription from Cologne {€J r JL r XIII, 8254; po^scssorca 

cm vico Lucre Uo scarrmo primo) referred to the survey of the environs; jctmuia and Jingo* were used in the 

planning of ramps, and the terminology was applicable to town-planning {Bomttf Jahrhuchrr v CXX + ^S), 

Further search might be made at Sucaa Aururtca which wis taken by Frontinui as a typwite of jranumr- 
Strigae. 

5 M + Weber's suggestion that they were to be equated with the ordinary subdivisions of eenhmai was 
refuted by Schnhen* Bonn* Jahrb. r GUI, iS p 32 r If this suggestion were correct* every well-preserved system 
of etfi I Lunation would be full of 
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status of oppida, fora and murticipia in Italy. If its presence at the provincial 
mumapium of Tragurium (p. 190) was simply occasioned by the layout for the 
colony ofSalona, it would nevertheless be easy to point to communities of several 
kinds of status which were associated with cen tuna ted land in Tunisia:—imperial 
estates, private estates, the lands of miscellaneous cities, and even the settled 
tribesmen were all to be found w ithin the grid. But limitatio was by no means 
conventional for the lands of most provincial cities, or so we are told. The town’s 
territory would be defined as to its frontiers, but not divided by detailed bound¬ 
aries: ‘ager cst mensura comprchcnsus cuius modus universus civitati est 
assignatus’ (Frontinus). However, it is well known that centurialion was, on 
occasion, applied to ager vectigalis— land rented on a revocable lease in return for 
vectigal. Apart from 1 unisia, there is thq often quoted reference in Hyginus to 
the case of land in Pamionia. The fact offended his professional instincts: ‘mihi 
videtur hmus soli mensura aha ratione agenda’. But Hyginus added: ‘debet 
interesse inter immunem ct vectigal cm’,—the crucial matter Was not the century 
or its shape, but the tenurial status of the laud. Obviously, topographical arch¬ 
aeology cannot distinguish the status of ernturiat simply by their outlines. 

Tile discovery of the limitatio in Pannonia remains one of the outstanding 
tasks. Perhaps this survey was carried out at the time of the census of A.n. 10— 
that is, contemporary with the great extension of centuriation in Tunisia. It is 
improbable that many traces of limitatio in Pannonia have survived the Dark 
Ages in the form of roads or boundaries above ground. There should, how r ever, 
be traces of buried landscapes as in Apulia,—with markings over the ditches 
demarcating the ctntunae. But intensive strip-cultivation in recent times {cp. 
pp. 45, 78) must increase the difficulty of discovering such remains. 

In 1 j 1 b.c. a law was passed which provided for the survey of the lands of the 
city of Gonnth, which were confiscated and sold at that time. But a study of 
maps and air photos in 1945 could not confirm definite traces of limitatio. In 
Spain there are possibilities for mapping centuriation, of which I have written 
above (p. 76,!. In Cyprus, during a visit in September 1955, I studied an air 
survey (1949} of the island in search of any traces; and in passing I may mention 
the existence oi numerous small rectangular fields, in use, on the plain west of 
the site of the Roman city of Sal amis (p. ix). Parts of this field-pattern must 
be old, but on present evidence its layout seems loo irregular and the divisions 
not sufficiently standardised, to establish the survival of centuriation Elsewhere 
Cyrenaica clearly offers a field for investigation. Here Rome took control of 
the estates of the Ptolemies, which became agtr publicus. Can we identify today 
any definite traces of a centunatio? For advice on this problem I am very grateful 
to Mr. Richard Goodchild, of ihe Department of Antiquities in the Kingdom of 
Libya, who has examined an air photograph mosaic (1 : 25,000 scale , which 
covered the entire zone of potential ancient settlement. In summary his con¬ 
clusions are that, aithough there is a complex pattern of land^ivision on the 
upper plateau (not far from Cyrene} with straight field-boundaries, some of 
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which can be traced for several kilometres, these may in origin represent 
Ptolemaic work; and, in addition, such field-boundaries are not always 
parallel, and there is an irregularity In their lay-out which argues against 
a Roman origin,—at least if centuriation is defined in a strict sense. I have 
personally examined air photos which show remains of these straight boundaries, 
long abandoned but still very dear on the ground as stony, white, soil-marks. 
Their outlines are impressive in the aerial view. Perhaps Rome was content, 
primarily, with absorbing and using an existing field-pattern, but the extent 
of the remains requires much additional field work in order to establish the facts. 

The vestigial nature of the traces of the systems which have been brought to 
light at Valence and Aquileia has usefully shown that we can legitimately give 
a certain indulgence to the slight indications of Umitatio which alone survive in 
some provinces. In this country' Mr. Margary has made a strong case for the 
existence of such remains at Ripe in Sussex. 1 There, country roads and local 
boundaries have undoubtedly perpetuated an old division into rectangles. When 
measured these contain 210 and 240 jugtra; if, or when, confirmed by excavation 
they should represent a Umitatio of public land by strigation-sc am nation in the 
manner said to be characteristic of the provinces. In origin it may prove to have 
been a land-settlement from the Roman station at Pevenscy. In the same 
category should be classed the suspected remains of a Roman land-settlement 
which Mr. Nightingale has reported from Cliffe near Rochester, Kent. 1 We 
cannot expect to find well-preserved Umitatio in Britain; such fragmentary 
boundaries as those noted at Ripe and Cliffe are the best that can be expected,— 
neither better nor worse than some definite survivals in the living landscape 
elsew'herc. At Cliffe the boundaries are spaced in multiples of actus units; the 
area is surrounded by Roman remains and has a tradition of agrarian use from 
Saxon times,—in addition the alignments make sense in relation to the Roman 
roads. Once more, excavation is the only test. If the lines of these country lanes 
and local divisions were once limites, then proof of buried Roman roads bordered 
by ditches should be recoverable by digging, as in Apulia. As Haverficld observed 
in a trenchant article, it is hard to explain precisely why such boundaries 
may survive in some parts of England and not in others,—‘we can only note what 
has happened*. 3 

The test of excavation is even more obligator)' in the case of the alleged traces 
of systems in Germany and Switzerland. 4 It must be left to the reader to form his 

1 Susie* Arch. Collections, LXXXI, 31-41; Roman Ways in the Weald, 504-7. 

3 M. Nightingale and C. E> Stevens in Archacologi* Contiana, ISO'S’ f’M criticism of attempts to 

lind Umitatio at the colonist of Lincoln and Colchester cp. L A. Richmond) Arch. Journ., CIII, 61 , 66 . Aerial 
Study of the extensive remains of Roman fields in the Fenlsnds of eastern England has (so far) 
produced no evidence of true centuriation there. Trace, in Middlesex alleged by Sharpe have long been 
dismissed as famrifu]. 

1 1010* 289. 

1 Cp, Klinkcnhurg on alleged traces refund Cologne, Bonner JahFbi 193^3 Laur-Bclan, 

Rflm Landvermesiung in dem Kantonen Baseband und Sold bum’ in Totorimff Festschrift, 1336, 41-60; 
Stnhkr, 'Zur Limitation dcr Kolonic Augusta Raurica* in Zjeiuchr.fm Sthu tk. Arch, und AW., 1946, $ 5 ^ 79 * 
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own judgment of these, but to the present writer the evidence is, at present, 
insufficient in its existing form. Proof is in the soil. Without satisfactory proof 
from excavations on the putative lines of the limitts it is profitless to debate 
the scanty- and nebulous hints suggested by a few scraps of modern roads which 
seem in loose agreement with intervals of Roman measurement. In a fertile 
area with natural limits there will usually be a tendency for the roads and 
boundaries to be fitted to it, and sometimes it seems that one could make a 
selection that would agree with intervals of several kinds. A critical attitude 
to attempted reconstructions must not be relaxed. 

In all doubtful cases, tests by excavation should be the rule, not the exception, 
in contemporary archaeology. 


CHAPTER V 


THE CHANGING FACE OF EUROPE: 
CLASSICAL AND MEDIEVAL TOWN PLANS 

Patstum; Discoveries within the City 2i8 t Casa and its Harbour 227, Carthage: the 
Port 231 } Ostia (i) the City 237, (ti) ike Plana Bella and Ancient Coast 242, (m) ike 
Harbours of Claudius and Trajan 248^ Verona and the Rher Adige in the Roman period *56, 
Raman Planning at Piacenza and Faina 26r; France; the Oppidum of Gergo via 263 f Car- 
cassoTuie 263 f Italy: Medieval Planning at Casklfranco, Cittaddla and the Site of Le 
Motto 266^ The Fortress of Palmanova 270^ Dalmatia; Ragusa 273* The Aegean; 
Delos 274? Rhodes; Discovery of the Classical Street-plan,. 277. 

T HIS CHAPTER does not pretend to examine and illustrate adequately 
the evolution of urban civilisation in Europe as displayed in its town plans. 
But some small clearings can be made in this forest of problems by means of 
the study of air photographs, although I can only hope here to prepare the 
way for a more comprehensive survey * A full use of such photograph-plans 
could, also, be a valuable adjunct in any revision of earlier works on this 
subject* 

The study of ancient town-planning continues to make notable advances, 1 but 
there is still considerable scope for work and discovery in all periods, even in 
matters which have long been the subject of study* Thus, the recent discovery 
at Jericho of an extensive community living in well-built houses inside massive 
walls as long ago as the early Neolithic (pre-pottery) phase, before 7000 b.c., 
has forced us to re-cast some of our beliefs about the way in which urban 
civilisation first appeared. Many conclusions about much later developments, 
too, are likely to be revised by field archaeology in the coming years. For 
example, in 1956 I mapped from air photos the buried plan of Arpi (a city of 
pre-Roman origin) in South Italy, no less than 3 miles in diameter I 

I have said that air photographs have a dual rSle in archaeology,—primarily 
to reveal discoveries, but also to demonstrate known facts in a new light. In 
dealing with town-plans in this chapter, the emphasis will fall on both of these 
aspects* There are still many discoveries to be made, even in connection with 
some of the most famous living towns or deserted city sites* 

1 Scs, for example, thc scria of inkles on various periods appearing In the foum Planning Rnnau t summar¬ 
ising recent work, c,g. Ward Perking 4 Early Roman towns In Italy t Ocl 
T o give unity to this chapter 1 have confined my attention to muLhefn Europe and Mediterranean lands. 
For the latest work on town plans of north-west Europe, see R, Eu Dickinson, The West European City, 1951. 
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Paestum: Discoveries within the City 


As an example of such aerial discovery, let us first consider the results obtained 
at Paestum (Plate 52 and Fig. 21), on the Bay of Salerno, 50 miles south-east 
of Naples. It was in 1543 that the study of war-time vertical photographs 
covering the area of the ancient city first showed me the indications of its buried 
plan of parallel streets, framing regular ‘blocks’ or insulae, whose traces had 
not been previously mapped. 1 

Before passing to a consideration of the air photographic discoveries, there is 
need that we should hrst recall the beginnings of archaeological exploration 
at Paestum and briefly review the outlines of the city’s history. For it is important 
to keep in mind that scientific excavation here is only a recent development and, 
consequently, a surprising number of major problems still wait to be solved. 

lo understand this position, it will help if vve go back only 70 years to see 
the site as it was when described by that acute field-archaeologist Lenormant 3 
In Those days the setting was wild and remote to a degree which is now difficult 
to imagine. 3 Viewed from a vantage point in the mountains behind, the great 
oak forest of Persano still lay in a dark green mass across one-third of the crescent 
of the coastal plain, near whose southern extremity the columns of the Greek 
temples rose above dense thickets of moorland scrub. A century ago it was 
still a real expedition to go from Salerno to Paestum, and few visitors risked it; 
for as late as the 1860’s the Forest of Persano was the lair of Manzi and his 
followers, renowned brigands. Fever-strickcn coastal swamps discouraged 
curious travellers still more effectively. Lenormant found that even in mid- 
September Paestum was deserted, from the fear of mat’aria. Those few who had 
not sought the hills were shaken with fever; 'tout le reslc avail deguerpi, pour 
tie revenir qu cn octobrc . All this helps to account for the extraordinary fact 
that it was not until as late as 1734-40 that the 'discovery’ of the Greek temples 
was announced by Count Gazola, an official of the Bourbon court. In the early 
Middle Ages the site was robbed for building material by Amalfi and Salerno. 
But it seems that thereafter the three temples were lost in obscurity, even during 
the Renaissance and the seventeenth century. It is a remarkable, but by no 
means unique, instance of archaeological myopia in that inquiring age. Perhaps 
it was a fortunate and protective obscurity. In 1943 the plain re-appeared in the 
main stream ol history, as on past occasions. Fundamental features of the 
landscape reasserted themselves in the opposition of the plain and central 
beaches to a hostile mountain background. Ancient vantage-points like Capaccio 


’ My fim report of this discovery .t Ptamm w« given briefly in the Cw* to a* Exhibits of Air Photo- 
graph* Of Arckatolagicnl Sit**, p. iG, published by the Ashtodean Museum. Oifgrd. 

* Francois Unnrnunl, A tracers I'AputU rt (a Lucanu, 1863. VoJ, It pp 164.374 

■ Schemes for knd-draituge ^cultivation began in take effect at the endofdte . 9 th century. A large 
part of the area north oft he Sde river ts new under vines and olives, giving no opportunity for air photo- 
graphic discovery; hot there are great ptwOxiltlt* south of the river where the plain is nt>l covered hy a 
01 waving corn. 
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once more fulfilled their rile. But by great good fortune Paestum emerged 
unscathed. 


A matter of c. 3700 years ago, the boats of new arrivals had made landfall 
on the same beaches. Their cemetery at Gaudo (about a mile north of Paestum) 
which was found in 1943, during the construction of an Allied aerodrome, 
contained pottery that finds analogies in Sicily and the Eastern Mediter¬ 
ranean. After careful search I have not yet seen any indications of their settle¬ 
ment on air photograplis (of August 1943 and February 1945). It might perhaps 
have been a village enclosed by ditches in the manner of those on the Foggia 
Plain across the Apennines, which I described in Chapter II. But it is quite 
possible that this prehistoric settlement was on the same site as Paestum, and 
has been totally covered by the buildings of the later city. Lcnormant made a 
similar suggestion 70 years ago after finding polished stone axes there, which 
he later gave to the Mus^c de Saint-Germain. 

Subsequent study and excavation have thrown light on the Greek colony of 
Poseidonia planted here 1 by Sybaris in the 7th century b.c. Strabo recorded the 
tradition that the site was already inhabited and that its occupants fled to the 
mountains. The famous temples were built successively between the middle 
of the 6th and the middle of the 5th century' b.c. Their outlines are clear on 
Plate 52, as is the course of the city wall and ditch whose perimeter is followed 
by a modern road. On the ground, it is clear that the curious shape of this 
enceinte was due to the desire to site the defences so as to follow the edge of a 
flat bed of limestone rock which, in the western Half of the city, rises slightly 
above the softer ground outside. The wall, 4 > 75 ® inctres in circuit, is strengthened 
with towers, and at different periods has been much reinforced and repaired; 
a full description is not possible here. Its date is a difficult question. The wall as 
we see it might well be Roman (273 s.c. or later) but the first period may be 
Lucanian if not Greek* Further study and excavation are needed. It is enough 
to call attention to the clear overall picture of the site given by this photograph- 
plan, a ‘mosaic’ assembled from photographs taken on 27 February', 1 945. The 
only satisfactory plan from other sources is the small one inside the useful 
official guide 1 to Paestum (ftinerari dei Musa e M&mmenti, latest edition 1953) by 

1 The ^rcuaatanett of the foundation, its dale in the 7th century, and its relationship to a possibly 
earlier Greek settlement at the site of the Heraion near the mouth of the ScJe river, have been the iubrcct 
of irapomm review ui the last few yean; *e T. J. Dunbabin, Tht Wukm Omb, 1948. PP . «_6 Tk. 
conclusions of P. C. S*t*ri (A'Mogia Clank*, II. ,80 fT. : IV. 77 fT.) and of A. Maiuri {U Pttrota M 
XIX, 1951, 274 fT.J and in Sfl&ji dt vmia tuitichilA, 1954, 79-96, may be compared with this 
• See saflurtd. rifts Inshhut Renwm Rtgni Suttiae 4 (Opuseuia ArtfuxfoSagua, i, 193,5), 87 sen 
On matters concerning the town-plan I received much helpful advice from Prof Axel 
Mr. T, J- Dunbabin, and Prof, P, C, Scstieri. ” “ Hoe * hjus ' 


■ f ul [hc topographical detail* of the map printed on the cover (copied from the Italian survey of it»8) 
need correction*, c.g, to the course of the mam road north through the site, the river bend outside the south 
etc. These arc correctly shown on ihc plan liaEdc, 

There haw been some charts*, !°o f the air photograph U u my Plate « was taken. A b ree 
ana round the Temple cflWIon’ (Neptune), and between it and the Forum, hi flow been ewravSjd, 


nnd b fine ntw muwum built beside ih c main road. 
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Professor Scsticri, its present excavator. The centre of the city (the Forum, and 
neighbouring streets) was dug by Professor Maiuri early in the 1930’s, but 
plans were never published. Air photography was experimentally used during the 
excavation * 1 of the Sanctuary of the Argive Hera on the Sole River, to the north. 

Excavation in recent years has greatly enlarged our knowledge of the Roman 
period of the city’s history. About 400 a.C. Poseidonia yielded to the attacks 
of the Lxicanian hill-tribes from inland, and, after an obscure period in their 
hands, finally came under Roman rule in 273 when it was strengthened by a 
Latin colony, receiving the name of Paestum. The city enjoyed a good measure 
of prosperity under the Roman Empire, when much building was done. The 
Forum was probably constructed on the site of the Greek Agora. But by the 
1st century a.D, wc find complaints about the unhealthiness of the site, because 
the little river just outside the south wall was expanding into a malarial marsh. 
The same phenomenon in time reduced the surroundings of other cities in this 
part of Magna Graccia to the same condition, perhaps due to the cumulative 
effect of excessive felling and deforestation on the mountains inland that caused 
a much greater run-off of soil, which w r as washed down and choked the streams. 
During the Dark Ages, a shrunken community maintained itself round the 
Temple of Ceres which had been transformed into a church. Following Arab 
raids on the coast, the survivors retreated in the 9th century high up the 
mountain-scarp inland, to Capaccio Vecchio. This in 1245 was besieged by 
the Emperor Frederick XI in person, taken, burnt and abandoned (thus becoming 
a deserted medieval village site of archaeological importance, as we confirmed 
in 1953 by field-work on these little-known ruins). 

The plan of the city of Paestum, as visible to-day, has as its basis two chief 
streets, parts of which have been excavated to the level of the polygonal slabs 
with which they were surfaced in the Roman period. The two streets cross at 
right*angles near the centre and I shall follow the custom of naming the north- 
to-south axial street the '’Cardo' and the east-to-west one the 1 Decumanus 
Reference to the plan in Sestieri’s booklet will show' how the direct line of the 
Cardo just north of the main crossing was complicated by Roman buildings on 
the w'est side of the Forum. It has been generally believed that both Cardo and 
Decumanus follow the lines laid by earlier streets of the pre-Roman city. 
Sestieri, for example, has stated that the feme nos wall uncovered along the east 
side of the Cardo is that which enclosed the temple precincts in Greek times. 

Before continuing on this point I should like to refer to an interesting fact 
which has been dearly shown on all the vertical air photographs taken in 
1943-45 and 1954. They prove that the axis of the Greek temples is slightly 
different from that of the Cardo-Dccumanus and the lines of buried streets. It 


The names of ihe temples are a legacy from early aniiquarianiim. Sestieri gives newly escavated evidence 
for their probable dedications. 

1 1 \ Zancani Montuoro and F, Zanocci Bianco, Hrrai&n alia Fxf dtl Stl* (Relaiione prcJimmarc} 1938, 
h? 4; and in lhe Final Report, 1951* vol. i, tav. 2. 
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can plainly be seen that the west fronts of the temples are askew with the line 
of the Car do and are not exactly parallel with its road-surface* There is no 
possibility of optical distortion in this case. The comprehensive view given by 
the vertical photographs also enables us to see that the three temples are all 
parallel with one another in their longer axis: on this point the position of the 
temple of Ceres on the plan in the official booklet needs correction. In order to 
explain this difference it might be suggested that the orientation of the temples 
was specially adjusted to meet the requirements of ritual,—conceivably in 
relation to some such matter as the position of the sunrise on a certain day, or 
festival. 1 Alternatively we may care to consider the hypothesis that the temples* 
orientation was fitted to that of the Greek town in which they were built and 
which seems to have been largely submerged tinder the parallel streets which 
have now been found. If this suggestion is proved correct by excavation, as it 
could be, then the temples would represent the rigid legacy of the older town, 
incorporated in an early Roman (or possibly Lucanian?) street grid* 

The problem which air archaeology has put before us is a dual one* (i) the 
period when the parallel buried streets had their origin, (li) the age of the 
Cardo-Decumanus axes.* A limited amount of further excavation should be 
able to give the solution. Thus, it would not be difficult to take up a length of 
the Cardo to find out what lies beneath, and to settle the claim that it per¬ 
petuates the line of a Lepa uSos, a sacred way, of Greek origin, A fortiori t the 
same policy applies to the extensive plan of the lesser streets. 

But we have much more than new problems,—we have new facts* Let us sec 
what discovery has brought. 

It was on the evidence of the photographs alone that 1 first Formed the 
opinion that considerable traces of additional streets had been revealed by 
vegetation- and soil-markings that indicated their position and direction. 
Some years passed, during which the study of the air photographs w as renewed 
from time to time, comparing those taken during the summer of 1943 and the 
spring of 1945. 3 

In August 1949 I visited Paestum to make a preliminary ground-examination 
of these traces of the street-plan, when cn route for our first season of excavation 
in Apulia, and during September 1953 some days were spent in further field- 
work, On this latter occasion we were glad to find that proof was forthcoming 
of the air photographic interpretation, from areas in which Professor Sestieri 
had in the meantime opened trial excavations. It became possible, therefore, to 

1 For this matter, in relation io Greek temples in general, hc VV + B. Dinnnoor, Tht AiMtatm of stneimi 
Grtttr, ig^t) edrp p, 49. 

1 I sun specially indebted IO Professor Boethius for advice cm this problem. 

1 The traces of the buried streets were viable as light-toned lines on the photos taken both in 1043, and 
1945, and tho« mapped on Fag. 31 haw been collated from ihe two series. 

They can be seen also Oil ail Italian vertical air photo taken in I ‘□54 r whirb WM occasioned by my report 
or these dLscoveries. It is very well reproduced in the booklet entitled Prtupt&mi lav. xii-xhi, 

published by the Fondazione log. C, M, Lerki, PoliLcenico di Mi la no p i EM 1 



54 “ t-'osAp 85 mitts north-west of Rome* A The ivaJkt! Roman htll-mp 1mvn founded 273 n,c. (B) The 
^iit of its buried port. (C The silt of the later market town, Suaum. .Set jj, 227 and Fig* 22. Vertical 

photo. CroU'n Copyright Rtstnfd. 



jj. C<>sa. Vertical photo, showing the Roman rock-cut channels constructed tn keep the 
harbour Ircc r>! „lit A Spacer, della Regina, B TagliaU. See p. 23 o and Fig, 32, Crown 

Gfpr*izht Rtierird* 





-,6. Carthage. Vertical photos of the coiut-line of the Punk and Roman city, i The lapum* are the 
last vestiges of the rcctan.pillar anti circular Punic ports, well-known From descriptions in Apphn, etc. 
Also, clear traces are visible of massive remains of rectilinear out line in the water in front of the 
promontory north of the Bay of Kraut. The precinct ofTanit occupied the area marked by 4 white 
circle, :ii) 1 inset - The smaller quadrilateral in the sea* south of Bordj Djedicl promontory- and the 
straight structural line off-shore, parallel with an axial line of the Roman street-plan. Scale of Inset 

about a/3. See p. 231. Crown Copyright Rtsrtvtd, 




j>7* Hie mouth or the Toes, High-altitude vertical view (Scale c. i : 48,000 , contrasting fA the post- 
Roman accumulation of pallid lines of dimes, II the ‘Ran* llella', and (C) the marshv zone inland, 
flooded when the photo was taken. Contra: Roman Ostia, Tsola Sacra, and Portia. See p. 237 ant! Fig. -23. 
i Cumin Copyright Rtittptd. 
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befor^Th^foHou^W vf ^ . bunctl streets with m ^ch greater certainty than 
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ward, on the opposite side of the Decumanus, keeping the same alignment but 
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last year or so the appearance of this zone has changed a good deal, as I have 
said. Trial digging (over the area 1 marked on Fig. at) has revealed portions of 
four more streets further west, set at regular intervals and coinciding with the 
positions indicated by the parallel markings which the air photographs show. In 
1953 I measured between streets A-B, B-C, C D (E is covered by a dump of 
excavated soil), and from centre to centre the distances were approximately 
130 feet in each case. Street A has a paving of big polygonal stone slabs like that 
of the Car do, 1 but the others seem to lack it. All arc lined with Roman build¬ 
ings,® and in street B (at the point where it meets the Decumaaus} these build¬ 
ings had finally spread over the road, blocking it entirely. The buildings along 
these streets are too complex to describe in detail, and in any case these excava¬ 
tions are suspended and have yet to be published. 

Although regularly spaced, these streets are not mechanically uniform. Thus 
street C averaged 17+ feet wide (13 feet between the kerbs) (see Plate 53a) and 
street D averaged 16 feet (ni feet between the kerbs). Outside the excavated 
area, the continuation southward of the alignments of these streets could be 
distinguished on the ground in 1949 and 1953 by surFacc markings. These 
sometimes took the form of a ‘soil-mark ’ which consisted of an abnormal 
quantity of stone fragments, roof tiles and pieces of large storage jars, in the 
surface soil; elsewhere characteristic blocks of dressed stone from walls or kerbs 
protruded through the weedy grass or stubble, Plate 53b shows an example of 
the latter feature, on the continuation of street C across the next field. Our 
inspection of the western half of the city showed that the fundamental causes 
of the markings seem always to be the same, producing a light-toned streak 
across the soil, visible both on the ground and from the air. Further west, 
towards the Porta Marina, the ground is also covered with traces of building^,, 
debris and pottery; and the soil in the zone north of the Dccumanus, through 
which the alignments of streets A, B, C, D, E, etc., continue as surface markings 
is also crammed with building ddbris. Measurements between these parallel 
markings likewise come to c. 130 feet. 

It is, of course, quite probable that the original planners took as their basic 
unit the width of the blocks of buildings, exclusive of the streets. In that case 
we ought to deduct from our measurement of 130 feet a distance of f. 16 feet 
(i.c. twice half the average width of a street), thus arriving at units £.114 feet 
wide. Now it happens that 116 English feet equal 1 actus, a standard Roman 
unit of linear measurement. The correspondence deserves to be carefully 
examined (see p. 1326). In any case, what were the generic origins of the actus? 

1 Krauss gives a ground photograph showing ibis area as it was when my air phonograph was taken 
(op. dt r plate % middle distance on right)* and its relation to the 'Cardo h . 

1 Near the east end of the Forum (fig. 21) two stree ts ha%e been escal ated, on opposite sides of it; these 
streets run on exactly the same alignment and are parallel with the Cardo, It should be significant that the 
position pf their line falls in accordance with the regular intervals of spacing detected between the other 
streets un this axis. 

1 Prof. Sesiicii confirms that some of these are of the Republican period. 
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In other parts of the city the amount of building debris in the soil can produce 
a crop mark , due to crop-failure. Thus in the eastern half of the city in August 
1949 wc noted long, bald lines across fields of lucerne at the places where the 
air photographs indicated parallel streets. Not only had the crop of lucerne 
failed to grow properly, but also there was a correspondingly greater growth of 
weeds, notably of tall 'fleabanc {Engeron bonarietisis L.) which was in flower at 
the time. (This plant was kindly identified by the Royal Botanical Gardens at 
Kcw, to which wc dispatched specimens). Tims, the long straight lines stood out 
in colour also. But it Is not always as easy as this to see the alignments on the 
surface; it depends on the condition of cultivation or crop. For example, in 
September 1953 we could sec no traces at all of the parallel markings in'the 
S.E. quarter of the city, as the conditions of cultivation were unfavourable,—in 
spite of the fact that wc knew precisely where to look for them on the 
ground. 

At several points, existing hedges, walls and field-boundaries follow the 
ancient street alignments. This is partly because building debris has been cleared 
oft the fields and dumped along the lines of rubble that were there already, thus 
having the effect of petrifying them still further and turning them into conven¬ 
ient boundaries for peasant cultivators (as at Zara, p. 180). Some of the markings 
indicative ot streets can be traced all the way from the Decumanus across to the 
city wall, and some can be traced on either side of the Decumanus, keeping 
precisely the same alignment from north to south, It is true that the lay-out of 
modern field-drainage systems and peasant strip-fields occasionally resemble, 
although only very superficially, these markings. But most of the traces of 
parallel markings seen at Paestum have that ancient weather-beaten character 
• and typical small irregularities which are unmistakably old. In 1956 I dis¬ 
covered from air photos a similar buried street-plan at Metapontum, a Greek 
colony. 

It is certainly curious that the air photographs do not show clear traces of 
buried streets from east to west. It is possible that on this axis there were narrow 
lanes. Only excavation will give the explanation. 

There is plenty of evidence on the ground that the built-up area within the 
city was very extensive. But only further excavation can decide the first origins 
of the buried streets that have been demonstrated from the air. The detailed 
relationship of the Roman street plan to that of the Greek colony is not yet clear 
to the excavators, 1 and an essential step, now, is to dig below the Roman strect- 

* In studying: the long thin iiaulae at Paestum it k worth recalling, as a general comparison, those in 
ihr plan of ancient Naples, of similar width (Havrrfidd, Atieitnl Tvm 1 Planning 1913, pp , roo-io* and 
fig. ao), and those in Kcgio VI at Pompeii. 

Research on Classical town-planning, subsequent to Havcrficld'i lx>ok has been summarised suggestively 
in Prof. Axel Boethius's ’Roman and Creek Town Architecture’, GBUborgs mgskol&s Atukrifi, L1V, 10*8, 
PP' By the 4th century b.c., regular Greek town planning was ‘ready for international distribution 
to the Hellenistic world’. Prof. Boethius has dealt further with the subject in Acta hstiimi Athtniaw R<ik 
Sutriae, 1953, Sec R. Martin. UUrbamsme dm if £9 Grit* Animus, 1956. 
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levels which have been exposed, and to stop only when the undisturbed natural 
rock is reached. And, to emphasise a practical point, this should require the 
removal or no more than a few feet of extra depth below the surface of the Roman 
roads (already robbed of their metalling in many places), in order to reach the 
level of bed-rock. Prof Sestieri, commenting on my observations and on the 
data on Fig. 21, tells me that he considers that the pattern of the streets, at 
least in the western part of the town, is earlier than the Roman colony of 273 h.c. 
He thinks that those parallel to the Cardo were Greek in origin, and that the 
Romans limited themselves to abolishing some of them while preserving the 
original plan. But this view requires proof From deeper excavation, as I have 
emphasised* In any case, Pacstum’s street-plan is likely to have an important 
bearing on the study of die transmission of the idea of regular Greek town 
planning to Italy, and its eventual re-development there in a typical Italic 
Form as the hellenized Italic town. Sestieri himself points out that little indeed 
of the civil area has been excavated up to now at Pacstum, but the recent rapid 
progress there under his direction justifies the hope that much more will be done 
before long to solve the important problems of the street-pi an, with a definitive 
publication. 

To conclude, a few points can be assembled. On the face of it the buried 
streets revealed from the air arc Roman but may have earlier antecedents. It is 
possible that working Italic traditions 1 contributed to form the layout. This docs 
not at all exclude the views of Havcrficld and others that regular town-planning 
in Italy was connected with the so-called Hippodamian layout of the Greek 
towns. One would expect a fusion in the peninsula, combining indigenous 
and intrusive ideas. A neighbouring parallel for Paestum is suggested by ancient 
Naples, with its oblong blocks. But it is difficult to make useful comparisons untjj - 
wc know in what way the long insulae at Pacstum were divided on the cast to 
west axis. The building of house-blocks with a width in terms of a scale approx¬ 
imating to e. 115 English feet (c. 35 m.) has, however, a greater antiquity 
behind it. Wc have noted the example of the Hellenic city of Olynthus, and it 
was a basic unit also for the width of the house-blocks of Priene in Asia Minor 
founded about 350 b.c., and the same is true of the house-blocks of the Hellen¬ 
istic plan at Dura-Europos exported as far as the Euphrates about the turn 
of the fourth and third centuries b.c. Even Etruscan Marzabotto has examples. 
In all comparisons we must remember the variations regionally in the ‘foot* 
unit. 

It is, therefore, excavation with close attention to stratigraphy, and not 
comparative geometry, which will establish the place of Pacstum in the origins 
of the evolution of town-planning in Italy. In the debate on the relative inllucnce 

1 Or even Etruscan influence at second-hand. The cue for Etruscan influence in early town-planning 
in Italy ha* been well and justly put by Prof. F. E Brown, Craa, i s History und Typography* 1951, ig8 p with 
a summary of references to Etruscan Campania, stressing a possible instance in ihe plan of early 
Pompeii. 
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of Greek and Italic ideas in the peninsula, Paestum seems destined to play a 
vital part, —and these aerial discoveries are a means of clarifying it. 

Cosa and its Harbour 

The air photographs of Gosa make an apt comparison with those of Paestum 
and form a logical sequel. If I describe diem in some detail it is because Cosa 
gives such a clear, compact and interesting example of the use of air photo¬ 
graphy in demonstrating the character of an ancient seaport possessing varied 
and unusual features. 

This early colony of Rome lay 86 miles (by the present road) north-west of its 
parent city, magnificently sited on a. coastal headland near Orbetello. Details 
of the gridded street-plan on the hilltop have been disclosed by Professor F. E. 
Brown’s systematic excavations, 1 begun in 1948. The results obtained have 
made these excavations among the most valuable in the whole Mediterranean 
in recent years. 

A thin covering of trees makes it difficult to identify the streets from the air 
with certainty, but it is possible on Plate 54 to pick out the straight, sunken 
lines of several of them and the raised relief of the insulae between.* Yet it would 
have required considerable confidence to have interpreted them from the 
photographs alone, good though these are. But now that we have a reliably 
excavated and tested example, it should be possible in future to be more positive 
in the air photographic interpretation of other abandoned city sites of this 
period in Central Italy. 

But the value of Plate 54 lies also in its pictorial demonstration, in one 
♦ comprehensive view, of the site's topography. This possesses an unusual import¬ 
ance, both as an example of an early Roman foundation with a known date and 
as an illustration of the ingenious engineering displayed in harbour works in 
the Republican period. In 1947 and in 1950 I went over the ground carefully 
with the photographs in hand. 

The limestone mass of Gosa hill is 373 feet above sea level, at its summit. 
Though difficult enough of approach to be defensible, it was not too high to be 
accessible,—the kind of siting much favoured by early town dwellers round the 


1 C&M, I . History and Top&guphy; Memoirs of iht A merit On Academy in Rirmr t VoL XX, 1951, pp, T-I 13. My 
quotations have been taken from this volume. For a summary of recent w-ork at Cosa, up io 1952* see 
Antiquip, June 1953, IO2-3. 

= streets marked M, N, G p P, and Qcm Map III at the end of Professor Brown’s Report can just be 
identified from ihe nir, prior to excavation, on my Plate 54. This is a wartime R,A,F, vertical photograph. 
Others, from a different series, were most effectively used in his Report. 1 am very grateful to Profrtiur 
Brown for past opportunities of discussing various points. 

In examining a site of this kind it is essential to use a stereoscope (wTih ’stereo pairs 1 of air photography 
see Chapter I}* through which the importance and significance of slight differences of relief become much 
more apparent and intelligible, It cannot be too strongly emphasised that it is not enough to examine a 
singJc vcrticaJ photograph if satisfactory interpretation of such slight, but fundamental, differences of 
relief is to be achieved. 
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Mediterranean, Inland it directly overlooked the narrow valley that carried the 
ancient coastal road that became the Via Aurelia, and seawards there were 
attractive anchorages at hand especially in the long lagoon (now the partly- 
drained Lago di Butane*) at the foot of the hilL And this was solidly backed by 
a good cultivable belt of coastal plain. 1 Prior to Professor Brown's meticulous 
excavations the town had long been thought Etruscan. 

Gosa was a Latin colony of* we may presume* the normal 2,500 or 4,000 
families, a minimum of 7,500 or 12*000 settlers in all\ Rome’s conquests 




'Spacco //a Regina T 
"Tag/fata' 


Remains of Roman 

Dune s 

Portus Cosanus 

\ 

J 


Succosd 






'4 


SCO yard* 


Ficj, 33 Cosa. The silted Roman port (shown thus - ■ - ■-) and the rock-cut sluiceways 

buih 10 free the entrance from silt, A Roman colony was founded on the hill in 373 b,c. 
Excavations have revealed the gridded town-plant, etc. A B C, gates; D Forum- 
E Ant; F small temple; G cliff-face artificially scarped. See Plate* 54-5, 


hereabouts were thus secured by the planting of her first colony in Etruria 
proper. The choice of site also displayed her increasing interest in sea power. 
The foundation of Roman colonics at Cosa and Paestum, in the same year in 
newly seized territory, reflects this growing attention to naval matters. And, 
indeed, as we shall see, very considerable care was taken with the harbour at 
Cosa. 

1 Some (races of reniuriatcd math and Roman land-partition have been found. Or F Caitaeivoii has 
been working on thU and I should like to thank him for information. Further particulars about Cow’s 
foad-syuern art io be published in the M*miirs of iht Amm&m Aeadtmv k Rom* Ibr t^G 






THE CHANGING FACE OF EUROPE: CLASSICAL AND MEDIEVAL 229 

The well-preserved walls, which clearly outline the town from the air, are 
formed of massive polygonal blocks of dressed limestone. An area of 34 acres 
was enclosed. Excavation has given evidence that the town wall was built during 
the first half of the 3rd century h.c.; and in all probability in the first years after 
the foundation of *273 b.c. This reliable dating will be of particular importance 
in the study of the impressive scries of ancient town walls in polygonal masonry 
so famous in central Italy. ‘Gosa k of the series but typological!y late in it’. 
From its three gates (A, B, G, on Fig. 22) ancient roads descended the slopes. 
Two are visible on this photograph. A street followed the inner circumference 
of the wall; most of the town was covered by the grid of streets which enclosed 
narrow rectangular blocks of houses. 

*Nq influence of ritual or other theoretical consideration is discernible. The 
streets were laid out so as to take the utmost advantage of the natural contours’, 
being aligned N.E. to S.W., and N.W. to S.E. ‘Their distribution over the site 
was determined by the approaches from outside, themselves dictated by local 
topography, and by the positions of the Forum and the Arx’ (Fig. 22, D, E.). 
For the position of the Temples, Basilica, etc., the reader should consult the 
excavation report. There is a refreshing and convincing quality of practical 
common sense displayed by this plan, set out by hard-headed colonists, and 
given full weight by its excavator’s interpretation of it;—a welcome relief From 
the mysteries so often conjured up on slight evidence and woven round new 
foundations of this kind. I mentioned earlier (p. 224) that we now know that 
the average spacing {130 feet) from the middle of one street to the next in Cosa’s 
western quarters resembles that found in Faesturn’s street-plan. 

At the foot of the hill lay the Ports a land-locked lagoon. The Roman ship- 
channel from the sea entered it near the point where the modem drainage 
canal from the Lago di Burano has its mouth. 1 

The present belt of sand-dunes along the shore was probably already in 
existence. On a little hill overlooking the Port stood a small temple (Fig. 22, F.) 
whose divinity protected Cosa’s commerce. The small harbour was in many 
ways ideal for ancient si lipping, being enclosed, sheltered, shallow and under 
the eye of Cosa-on-thc-Hill. Behind this, as time passed, a small market settle¬ 
ment grew up, named Succosa. 

But there was one disadvantage, which was to prove fatal. Sand continually 
threatened to block the channel mouth. The efforts to counter this, dating from 
the flourishing early period of the town, are an extraordinarily interesting 
episode in Roman engineering. Two successive works were constructed to bring 
in a sandlcss tidal current to scour and disperse the sand which was silting up 

1 Perhaps [1 natural outlet atsted at this point* as Professor Brown suggests. It wm improved by vertically 
scarping the rock face Above the entrance channel at the hair of the hill to □« height of 255-30 metres, for 
a distance ofc. 140 metres (see Fig. 22, G.)« 

For another ancient harbour which la mw silted up but still well preserved in sliape* sec Emfwrim 
’Ampvrias) in i\ T .E, Spain, a Greek trading station from the bth century and a Roman town; Antonin 
Garcia y Bcllidn T Hupmia Grmca T 1948* esp. p. (g ''map). 
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the entrance to the harbour. Later, breakwaters were employed. Parts of these 
survive, submerged in shallow water or embedded in the modern beach. 

Professor Brown has skilfully disentangled the archaeology of the Port, its 
channel and entrance works. The air photographs very usefully illustrate their 
topographical setting- for at ground-level it is not easy to visualise the relation¬ 
ship of all these features, nor to appreciate how practical and sensible were 
these attempts to solve the local problem. 

The first two schemes were based on sluiceways, well-known today as the 
Spacco della Regina and the Tagliata {once thought to be Etruscan). The 
former, and older, was a natural cleft caused by a fault in the limestone promon¬ 
tory, giving a narrow opening 260 metres long and from 1 to 6 metres wide 
■ Plate 55). Its outer exit faces the open sea, the inner one debouches opposite 
the mouth of the original channel into the Pottus Cosanus* Its rock walls were 
carefully hewn to the perpendicular, obtruding angles were cut away, and its 
bed was levelled to facilitate in-flow. Now, it is blocked by fallen rock and the 
sea has broken through one side. 'One or other of these catastrophes dammed it 
in antiquity. Its successor was the 1 agliata, wholly artificial, but constructed 
on the same principle . This ‘New Cut 1 was 70 metres long, 4 to 5 metres wide, 
and separated from the sea by a thin wall of natural rock (Plate 55). Its seaward 
end was placed in deep water beyond the risk of silting. Originally it was even 
equipped with rock-cut sluice gates. Later a second seaward mouth was added, 
to increase the force of the entering scouring water. All these details of con¬ 
struction are of the greatest in teres t and appear most clearly on the excellent 
ground-photographs taken bv Professor Brown. But even the pair of projecting 
breakwaters, subsequently built to keep open an entrance-channel c, 20 metres 
wide, failed to save the port. Their remains, partly submerged, arc still visible 
at the point where the modern drainage canal (re-using the Roman rock-cut 
channel, G) has its narrow' protected mouth. 

By early Imperial times a big ‘villa’ had been built, overlapping the area 
of the old harbour which must have been silting up. By now the Tagliata, too, 
w as out of action. Already by then the great estates w'erc crowding out and 
absorbing the original small-freeholders throughout the surrounding country- 
side. Life ebbed fi om the early settlement on the hill, as in other early towns in 
the Maremma, and by degrees shrunk into the small satellite Succosa down in the 
valley beside the Via Aurelia. In this decline malaria was probably both a cause 
and t fleet, closely connected with the progressive stagnation of the coastal 
lagoons. By the year 416 Gosa-on-the-HiH was an archaeological site, a desolate 
ruin as Rutilius saw w'hen sailing by. 

But all was not quite over. Humble survivals are as much the concern of 
archaeology as the heyday’s prosperity. A spark of life flickered briefly in the 
t tth century' round a church or monastery among the ruins of the Capitolium, 
on the hill-top. Looking at the air photographs and studying its setting, one is 
able to picture well the tiny communities in remote corners that peopled the 



5^ Ostia, Vertical ;sir photo E944 of the excavated strtci-pbn of the Roman town* with the Tilxrr atul 
it 1 ’ ancient course on the right A ■ Its coast-line was approximately parallel with the oblique line of the 
road iit the upper left corner* See Fig, 33 and p. 2 39. Crown Copyright ftrsfmd. 







Um ia, Vertical photn-imaajc’ in illustrate the topography of ihc Roman coastline, A-A^ Post-Roman nand-du nts. Left; ‘Fjana JkllaV Ctoi/iv,- 
iihIii (Istia,, Right; Isola Sacra and F hmucinnu .WJ 1 . The straight white lines at the south end of the 'Pinna Bella 1 are modern.. See p. ij.j and 

Fig. 23 . Crmtm Cofiprifthi Rtstmrf* 





tio. Ostia: the Claidian harbour, now inland, A uniquely dear picture of its outlines, resulting from 
coastal flooding by the Ceiman army in 1944. Earthworks mark iis buried moles A, B ; entrance C) and 
probable position of flic pharos-island (D) ; the above-ground limit of iltt left mole L . lh>ttum Itfl: Trajan’s 
harbour and ihe Fi timid no Channel. See p. 248 and Fig- 23, Ctoum Copy-tight Rtservtd. 
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early Medieval landscape, some to thrive and some to perish. By this time the 
site was called Ansedonia. Later, a small feudal Ref (at times hardly distinguishable 
from a nest of brigands) set up its petty power here, during the false renaissance 
of the thirteenth century’—as Professor F. E. Brown justly terms it. I have 
outlined elsewhere 1 the archaeological evidence {including air photographic 
discoveries) for a similar transitory spurt of activity in Apulia at this time. The 
excavations at Cosa have made a welcome addition to the study, too much 
neglected, of the field-archaeology and pottery of earlier Medieval Italy. But 
Cosa’s ‘brief candles’ were finally snuffed out in a shower of sparks by a Sienese 
army in 1329, and the lull-top was left to the bats and owls. 


Carthage: the Port 

Although this book is primarily concerned with ancient topography in 
Europe, the coast of North Africa is by nature brought within its province. 
Again and again, Human Geography, since prehistory, has presented the 
Mediterranean as a great lake whose shores to a large measure shared common 
ground in ecology' and daily life, an element of unity underlying diversity in 
creeds or politics. At times the peoples of its northern shores have been deeply 
drawn into Africa and the Near East, and at others the southerners have 
crossed the ‘lake’ and have made their presence sharply felt in Europe's flank. 
Even with recent changes in the centres of power, the interplay of Continents 
in this arena is likely to remain one of the fundamental themes of history. And 
so. when we witness the Greeks and Romans reaching over to lay their hands 011 
North Africa (as if by instinct, but prompted by a sound grasp of affairs), we 
must follow suit. It is no accident that we have already turned to Tunisia 
(P- 193 seq.) for a particularly dear picture of a characteristic type of Roman 

landscape which originated in Europe. 

In other ways, too, it is helpfiil to compare ‘the other side ot the street . 
A very interesting study’ can be made by a detailed comparison of the lay-out 
of the ancient ports in the Mediterranean, and their characteristics and evolu¬ 
tion. Behind the Roman engineering feats at the little port of Cosa and the 
ambitious artificial basins at Ostia, illustrated in this chapter, stand the forc- 


' une 1949 and June 1930. 

* Dennis, Citits and Ctmrttnts of Etruria, II, 1878 ed.. 245-60, gave an excellent description of the sue, 
which in his day was still masked by a protective jungle of undergrowth. 

* Cp. Lthmcn-Hartlebcn (/):> antiteo Hafnvinlagfn dtsMUulmtri), Edo hkki. XIV, 1923. Air photograp > 
has Since shown that wc can add greatly 10 earlier knowledge of ancient portplans; 

of discovery, have been outlined above, p. 4 The results of the arnal study (combined 
reconnaissance) of the submerged traces of the ancient port of Tyre are famous {sec A. Poidebanl, l» 
grand ) W dii/Jmr Tyr, i 9 39 >* Tyre according to classical tradition, *»lcd ll *e Pl.omicLan foui.ders 
of Carthage. The whole study of ancient ports on the coasts of fhoemru and theLevant is vety relevant 
for that of Carthage, and it has recently been re-examined most ably by Po.debard, Lauflray andMoxitenk, 
b the light of their discoveries from the air at Sidon (Sidon, AmtoogtmtiUs anhqtus du port 1 it Saida, Etudr 
tifrirnne, im tot, rt sotu-marint, Beyrout, 195I). 
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runners and proto types; and the keen eyes of all sailors have always been alive 
to drawing practical advantage from the experience of rivals. Of these pre¬ 
decessors 1 have space only for one—Carthage, with its famous ports which have 
not hitherto been adequately illustrated by air photography (Plate 56). 

I he air photographs (from a series in November 1943} were not taken with 
archaeological needs in mind, but they show clearly the topography of this most 
ancient naval base with its artificially excavated basins, which now lies close by 
the little railway station of Salammbo. The photographs also help in planning 
and locating the important ancient structures along the shore which stand in 
shallow and clear water, and often protrude above it. These victims of de¬ 
struction and coastal erosion have in most cases been only superficially planned, 
and much more could profitably be discovered about them. For this kind of 
work, vertical air photography from a really low altitude of about i ,500 to 
J,ooo feet would be a suitable technique (giving a much larger scale than 
Plate and there is a conveniently placed airfield at El-Aouina, still in 
active use today and only 3 miles from the centre of Carthage, 1 During the war 
1 examined the coastal remains from the air and on foot, at a time when, by an 
irony of Fate, we were stationed at Carthage to plan the invasion ofltaly. 

The topographical study of the Punic city is notorious for its difficulty, due 
m part to the savagery of its Roman and later destroyers, to frequendv bad 
excavation and wild theorising in the past, and in recent years to the ‘rash 1 
of suburban villas and speculative building which has covered many vital areas 
in advance of their examination, and continues to do so (see Plate 56). It 
is disturbing to realise how patchy is our factual knowledge as compared with 
the endless hypotheses, after so many years. However, there is always reliable 
counsel to be found in GselPs admirable and meticulous survey® of the evidence, * 
which is the starting point for all future work. 

TIk pi esent indications are that the foundation of Carthage may, in fact, be 
put at about the Additional date of 814 B.C., although that coast was known to 
the Phoenicians still earlier, I he problems concerning its ports are among the 
most vexed in all Classical topography, even more so than at Ostia, and on some 
matters there has been little progress since Falbe's famous map and pioneer 
survey in [830. 

“f *c year it is possible that erop-mark* and soil-mark, could reveal the outline 
or a number of buned buildings and perhaps 1 races of the city'* inland walls. On air photographs l have 
rn fact, observed a few ancient features made visible thus. Bui Carthage is to some extent a difficult site 
Tor these forms of discovery, as prolonged cultivation has often spread a good depth of soil over the founda¬ 
tions, and OT fim wctt, minimises some of (he archaeologicaLy-useful Hfeets of drought. There are 
hopeful areas of arable fields behind the belt of houses along the coast. Perhaps the evidence will be forth- 

S& SiS " kc " f “ *“ i ” T T ""“ k <* *• 

» Hutch, Anrfarn dt L’Afn^ A Mtd, voi. II, i 9 *x Among later works, the most helpfd for the study 
of the plan u the article by D. B, Harden, ‘ Hie topography of Panic Carthage 1 , in Gmw Lt /W, October 
1939. L»S*yre and PeU^nn, Cmthag, Pumgut a also useful, especially for the history of exploration here. 
Mme. Colette Prarf (tasnservatnee du sue de Carthage) has a good bibliography in her archaeological 
t, but her plan ..Plan 11 } ofthe ancient harbours is not entirely accurate. 


guide, Carthogt, 1951, 
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We know, of course, that the two basins are artificial (although they may have 
had an origin in natural lagoons); we know that they were in Roman use; we 
know-, too, that they correspond with Appian’s description of the Punic harbours. 
But we arc ignorant of how far Roman hands changed or retained their dimen¬ 
sions, nor do we even know when the Punic ports were built. Gsell (p. 57, n. 1) 
suggested that they would have been necessary in the filh century b.c., but 
there are also Facts in favour of earlier and later centuries (cp. Harden, and 
Lehmen-Har tleben). 

The aerial plan on Plate 56 usefully establishes a precise record of the state 
of the ports in 1943-4, ant ^ should assist the reader in, a fresh approach to these 
complex questions. It is lvisc to begin from the fact that we cannot expect to see 
every topographical feature in agreement with Appian’s account. In less than 
two centuries the Augustan colonia on this site rose to be one of the chief cities 
in the Empire, and the Facts show that this rich Roman metropolis was a more 
powerful and thorough agent of destruction of the remains of Punic Cartilage 
than even Scipio’s army was. One result of the aerial study of the port-area 
has been to emphasise that there is only one solution to our problems here:—- 
by systematic excavation with modern standards. Without it, further attempts 
at correlating topography with the historical texts cannot make progress. 
Excavation and air photography at the ports of Utica and Tipasa is the natural 
corollary'. 

Gsell and Harden have assembled the topographical references to the Punic 
port in classical authors. It is clear from these that the outer, sub-rectangular 
basin was for mercantile shipping and the inner circular one primarily for 
warships. The term Cothon 1 was anciently applied to the port. The most famous 
description is that by Appian (floruit a.d. 140), which was based on the earlier 
observations of Polybius, an eyewitness of the siege and destruction of 146 b.c. 
The gist of his account is as follows, 

The harbours communicated with each other, and the entrance into them 
from the sea was 70 feet wide and could be closed with iron cables. The first port 
was for merchant shipping and here was collected all kinds of ship’s gear. In 
the middle of the inner port was an island, and large quays were set at intervals 
round this harbour and the island. They were equipped with slipways which had 
capacity for berthing 220 vessels, and above these were storage chambers for 
their tackle. Two Ionic columns stood in front of each slipway giving the 
appearance of a continuous portico to both the harbour and the island. On the 
island was built the admiral’s house or headquarters from which trumpeters 
gave signals, heralds gave orders and the admiral supervised everything. The 
island was in front of the entrance into this inner harbour, and the admiral’s 

1 Cathonn jntd partus mm mtltrala Sid ffUflU tl arte fdeti {Serous}* Cp, J, 1 . 5 . Whitaker, iggi, on 

ha excavation of the small rectangular ‘cothon 8 (36X 50 metre*) h artificially dug out at Motya in Sicily 
[esfb hgi, 2*-3 and plan E); and references to other possible ‘eoihon*' on the N. African coast (p, 180), 
promising subjects for air photographic discoveries- British excavations at Motya are reported in Antiquity, 
June 195&. 
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house rose to a good height so that he could observe what was going on at sca s 
while those in the sea outside could not spy clearly into the interior of the port. 
Not even incoming merchants could see the docks at once, for a double wall 
enclosed them, and there were gates which made entry possible From the 
outer harbour into the city without going through the dockyards. 

The original is not without disputed readings, but the sense is mainly clear. 
In other passages, Appian gives further clues in his account of the siege, 1 and 
he describes the mole built by the Roman consul Scipio across the entrance to 
the port (which he says faced towards the west) to stop blockade-runners. But 
it is generally agreed that the entrance, which led first into the mercantile port, 
was near the tip of the Bay of Kram and opened to the south rather than the 
west. Both Harden and Gscll offer reasonable explanations of this discrepancy. 

Even today (in spite of subsequent destructions and reconstructions) the 
symmetry of the circular harbour and island is very impressive from the air, 
not for sb,c alone as much as for the simple boldness of the design, and for that 
absorbingly interesting combination of intense formalism with a revolutionary 
novelty which characterises so much planning in the Ancient World, We can 
estimate that the circular harbour would have been c, i,ooo feet in diameter and 
the outer oblong harbour c. r,6oo X i ,000 feet. The sea and the'Sanctuary of Tanit’ 
set limits to the latter, but systematic excavation is needed. It is still not yet 
practicable to calculate by measurements the port’s capacity in terms of ships. 
And, even more regrettable, its administrative buildings are still a matter of 
mystery. It would be useless to pretend that the existing archaeological know¬ 
ledge of the structures on the limited and vital area of the island is better than 
painfully inadequate. Bcule (1859) and Merlin (1908 and 1911) believed that 
their trenches had confirmed Appian’s details of it, but Gsell and others were- 
highly critical. T he chief problem is to distinguish between remains of some 
fragmentary Punic structures on the island and early Roman reconstructions 
(probably re-using some earlier materials). In.su flic lent* attention to stratification 
has made the whole problem unnecessarily difficult, and the large blocks of 
concentric walls and fragments of columns arc still not securely dated. Fortun¬ 
ately, however, a portion of the island remains as yet intact and un-cxcavated.* 

I he air view gives a further opportunity of considering another disputed 
feature—i.e. the immense area of loundations now awash in the sea at the tip 
of the promontory (Plate 56, top left) which forms the north limit of the Bay 

1 Li&yta r VIII > 121-1-25. 

4 Falbc's map of 1830 (e.g, SM Tisaot^ Gfagr. Gomparit dt fa Pr&iince Rnmaine di l'Afrimx£ % j ± t BO4.* map 
“w showed ^ Wand « completely detached except Tor the narrow isthmus ’or Lhe north. 
Fatbc marked (no. 42 an bu plan) a possible entrance to the rectangular port from the south,—in the 
form of a broad sandy depression connecting it with the north side of the Bay of Kram,—but this alignment 
whj fillcd-in Filer in lhe 19th century. 

Claims have beer made for lrare* of a submerged mote in the south part or the Bay of Krsun (i.e, for an 
outer harbour, or the mole of Sripio); see Courier, CR. dt I'Acal. da Inter. ,/ B.-l*ttrrs i(tq 7 im-B- De 
Roquefeuil. iKd (8tjB, 20-39; Haul*, ibid., 1900, 55-70. But submarine explorations in’1948, directed by 
Hoidtrbard, found Only trarti of natural rack* ildng ihu Mm; ibid., 1948, 380. 
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of Kram, adjoining the mercantile basin. Archaeologists should be cautious 
about them. These foundations have a quadrangular outline, first recorded by 
Falbe in 1830. The frontage along the shore measures c. 300 m. and its frontage 
in the sea c. 425 m.j the margins are marked by big blocks of squared stone, and 
parts of the interior contain rubble debris. There are minor walls of Roman 
or Byzantine date along the shore. On suitable air photos (sec PL 56) such 
submerged foundations have a distinctive appearance,—as a black band 
caused by the growth of seaweed clinging to the blocks of stone (but equally, 
of course, to natural rocks also). 

Falbe, Durcau de la Malle (1835), Gscll (II, 30-78), and others considered 
that this quadrangular outline represents the remains of the Punic 
described by Appian as ‘The wide quay which had been built in front of the 
city wall, for unloading merchant ships, some lime before’. 

True, a broad quay or near this spot, certainly played a vital part in 

the final stages of the siege of Carthage, and was fortified by both sides. But 
there are still a few difficulties, e.g. in corellating the ‘quadrilateral of Falbe’ 
with that x^ > f ta which was attacked by night by a desperate force of naked 
Carthaginians who waded through the water to reach it (Appian, VIII, 124); 
further, shipping would often have been very exposed to winds if anchored here, 
and the modem soundings show that now there is only very shallow water all 
round the quadrilateral. However Gscll has provided reasoned answers to these 
objections. Yet it remains a serious difficulty that we do not know' the extent 
of Roman work in these remains and there must be work of several periods. 
Also H. P. Hurd (The topography of Punic Carthage, Bayard Press, Pennsylvania, 
1934) has quoted information given by Cailiat (the engineer of the Bev of 
.Tunis) that when the Bey’s palace (now called the Lazaret) was built here in 
1835 these quadrilateral foundations were ‘nivcles, deblayes’ and the materials 
were used to build roads across the ports. Nevertheless, these quadrilateral 
remains off-shore were clear enough for the careful Falbe to map them in 1830. 

Only a few of the other controversial hypotheses can be mentioned. One w as 
that the entire ‘quadrilateral’ represents the outline of an outer harbour, and 
that the long eastern side is only the debris of a narrow- mole, ‘une jetde ct non 
un terrc-plem reuni a la terre par un remplisage quelconque’ (cp. De RoqucfeuiJ, 
CM. Acad, ties laser. et B. Lettres , 1899, p. 19 map). Another suggestion has been 
that an exit from the rectangular harbour may be indicated by the curving 
line (shown as early as 1830 by Falbe) which is taken by the southernmost 
lagoon and is continued by a depression in the ground which reaches the shore 
about half-way along the landw-arcl side of the ‘quadrilateral’. At the southern 
end of the ‘quadrilateral’ traces of a mole projecting from the shore, measuring 
30 m. wide and 120 m. long, have been claimed; and some have even associated 
this with the mole built by Scipio to close the port’s entrance which, according 
to Appian, was situated a short distance from the land. Whatever proves to be 
the truth about such speculations,—and they are little more as yet,—the only 
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proof will come from systematic and accurate work which still remains to be done at 
ground level! 

Northwards from the harbours, and as far as Bordj Djcdid promonton' 1 there 
are considerable traces or a long line of foundations in shallow water! This 
follows the shoreline and is particularly clear from the air (Plate 56), but low- 
levd vertical photographs would greatly help with the detail. Gscll (op. dt 
p. 35 ) *«1 Harden believed that the great blocks of stone, of which this line 
largely consists, are best interpreted as the remains of the Punic city’s wall along 
its seaward side, presumably levelled in deliberate obliteration by the Romans 
m r 4 u b.c. Of course, a wall collapsed in the water is much less likely to be 
removed for re-usc by later builder, than is a ruined one on land (where, in 
fact, the above-ground structure of the Punic city wall has virtually disappeared], 
and this might account for the survival of these remains to the present day. Bn t 

P ? 1C ! Kat R T an engb£erS had a hand * re constituting 
most of this line, with substantial patching of the ‘quadrilaterals’ at each end, 

and perhaps may have re-used blocks of stone taken from the ruins of the earlier 

gJXjK 1P ;r;r deanng Sitc for lhe ^ty at the time of the 

L 8 , f Ul0m<i - ! U1 * in B ' C ’ TIlIS e3i P la «ation helps to resolve the differ* 
ences between easting views, pro~Pumc and pro-Roman.* The best policy 

would be to scrutinize the remains again still more closely. Roman Carthage 
Vj as apparently not fortified until the 5th century a. n., when the Vandals made 

missive 'uTC ****** “> Gseli, and others, these immensely 

massive blocks do not suggest work of so late a period. It may be noted that 

Dr. Carton believed that he had identified a sector or the Punic walls of similar 

ci “!TouT c ; n drf?„c C C *“* ° f Lakc 0f forming ,he 

The revival of Carthage by a second Roman colonv w as due to the far-sighted 

wishf* 1?™r Was i Icd ° Ut 44 B C * afler his death. But it was 
whfrh L herTtv f % Ced U ^ SU ? :i '^ fully “tilled Colonia Mia ,-from 

1 Y r £ rapidl r t0 bccomc 0J ^ <> r largest in the Empire, 
ihe archaeology of the street plan has been clarified by M Saumavne* after 
test-excavations. These located a number of streets K “T® 

r cti r ° r,h ; am , bi ! iom, >- i-ge. anc :z c z 

Augustan re-foundation. It consisted of some hundreds ofS rZ le 
measuring 120x480 R. feet, dcmarcaied bv roadV-^V rectangles 
Itmitatio by strigae (for strigation see n 51^ th» 1 ’ P ^ ac l n ? a kind of 

Hv north <omh XA thXJ tJ? - * I2 '‘ Thc lon g er «OS of the rectangles 
Jay north-south, and the general effect resembles the grid formed of small 

1 Fur a photo of the small quadrilateral here, sec Plate tfi . 

“ Under is of the opinion that ihis off-shore line L, en ,t c Iv of “V P ’ IlB ' 

irwnnrnus, materialise p ar uae I^ e de pirrrts dc (a i|]„ et ‘ r const me two, forming a Tnno 

“■ for *• Ksnrti 

■»» c “" h ° s ‘ 
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rectangles in the much more ancient plan of Rhodes, which I discovered from 
topographical traces whose significance was made clear by air photographs 
(P« 278). 

Roman Carthage suffered a less total destruction than did the Punic city, 
but it has been thorough nevertheless. 1 I mention the matter of its street-plan 
because it brings us back to problems we have been discussing. M. Saumagne 
holds that the foundations along the shoreline between the ‘quadrilaterals’ 
are set parallel with the axis of the cardines in the street-plan of Cotonia Julia and 
formed its frontage. He attaches particular importance to the straight sector, 
now awash in the sea, in front of the ‘Thermos d* Antonin’ (south-west of Bordj 
Djcdid promontory), and he has made a strong case for the way in which it 
fits with the subdivisions of cardines anti dectimani in the street-plan. 

The course of this straight sector is seen on Plate 56 (inset), and a study' of 
the photographs confirms that this particular stretch of foundations lies exactly 
parallel with the main ‘cardo’ axis of Roman Carthage. The aerial plan, with 
its comprehensive view' high up above the site, enables the archaeologist to 
make accurate comparisons between alignments that are distant from one 
another. Here, for instance, it was possible to use as a fixed control the visible 
lines of paved Roman streets excavated near the Theatre in the area of villas, 
dating from the and century a.d., which He a good distance from the shore. 


OsTtA 

(i) The city 

We must now return to Italy, and first to the site of Ostia 1 (Plates 57-60). It is 
appropriate that the port of Rome should follow Carthage in our survey', since 
the growth of the one and the ruin of the other were counterparts in the bitter 
rivalry' for mercantile supremacy in the Mediterranean. And, further, die 
artificial harbours built at the Fiumicino mouth nearby (Plate 60), which 
later ‘squeezed out’ Ostia’s own commerce, compare interestingly with the 
earlier examples of port-works which we have seen. 

Ostia, its attendant sites, and ancient setting, cover so extensive an area that 
the study of a vertical aerial survey is probably the best way of seeing how the 
parts fitted together to make a working whole, in the very individual landscape 
which nature and man created round them. In practice, therefore. Plates 58, 
59 and 60 arc best treated as a topographical triptych, to be studied as a unity, 

T he archaeology of the Ostian area is known for its complexity and the 
present discussion is intended only to be exploratory' and selective. For 1 wish 

1 Hauan the Arab invader destroyed t* 700 the porti of Carthage io remove the danger of a further 
attempt at rcconquHt by Byzantium. 

* ] should like to express my particular thank* to Mr. RixsseD Meiggs Tor his generous help and invaluable 
judgement in all matters concerning Ostia and adjacent sites. I am grateful (q Pro£ J, A, Steers for advice 
On the interpretation of the ancient geography of I he Claudia n harbour, and to the Department 3 of 
Geology and Soil Science in the University of Oxford for the uie of geological map*. 
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io confine myself strictly to the consideration of the air photographic evidence 
as my personal studies have been concentrated upon this aspect, beginning 
during the Was, A number of visits have been made in order to ground-check 
details seen on the photographs by field-work, my last visits being made in 
December 1954. My first visits for this purpose were made when ‘on leave’ 
during 194.}. 

But first there is a point of general archaeological importance to be noted, 
Examination of many vertical photos showed more dearly than any other 
pievious source that an essential key to the ancient topography of this area 
lay in a feature ofits geological structure,—a feature that deeply affected land- 
foim and human settlement. Briefly it is this:—the positions occupied by the 
Partus at 1 iumicino, by the original nucleus of the Isola Sacra, and by Roman 

T l , 1 ‘ l ^ e I ev<d ^' ana Edla’ to the south, were members of a clcarlv- 
dehned chain of ‘islands’ of firm ground (Pleistocene sands), which stretches 
horn north to south, in their subsoil and in their potentialities for human use 
they are altogether different from the rest of the big arc of coastal plain that lies 
behind them. Although the interior portion of the plain is only slightly lower 
than the Pleistocene sands, it is geologically distinct and has an entirely separate 
ongm and composition. It probably once formed a lagoon, graduallv filled by 
silt and plant humus (pp. 245-6). Until recent years it remained very marshy at 
many points, but land-reclamation has made less apparent its very real differ¬ 
ence from the long, narrow, belt of solid ground to which Roman settlement 
and cultivation were anchored’, 

J' “ " ot ‘°° much “say that if these patches of firmer ground had not 
' 1 1 u C( >ngcnes of sites would never have developed as it did The 

importance of tins geological feature is evident in a number of ways fe * in its 
effect on the ancient course of the Tiber), and these I shall mention in turn. The' 
location of flu.string of small oval ‘islands’ is fairly clear even on geological 
maps of a small scale (1 : 1 million), 1 but it is not until the information from 
geological maps is amplified by the detailed pictorial plan of the terrain on a 

aT fl wtuch t 5 c „ ve 5 j al p ^ otos P r °vide, —that the implications for 

archaeology emerge fully. There is no doubt that certain of the problems 

° f R ° m r landsca P c Ostia could well be 
critical sp,us d> ' ^ &C ° logy ’ Particularly by auger-borings at 

The new data from the air photos, which have been checked by field-work 
principally concern the envtrons of Os da:-the wide expanse of the ‘Puma 

Bella ip. 242), the ancient coast-lmc and the Isola Sacra fn. 24a! and the 
GJaudian part at Fiumicino (p* 248)* ^ ^ 
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Fie. a 3 Ancient topography or Ostia, the Tiber, the coast-line, and Forms in Roman tiroes in 

red). Sec Plaits 57-61. 

A toF = Traces of straight Roman roads found and mapped from air photos and fieldwork 
{A to D. and F. shown by soil-marts, grass-marks, and earthworks; t. ranting trackway/, 

__ x= Modern roads, where needed to establish landmarks. 
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friz, Verona, The gridded square* or die street-plan form one or the ]*esi preserved examples 
ot a layout of Roman origin. Air photos have been useful in a re-examination or problems 
connected with the position of the river Adige and bridges in the Roman period, especially so 
when the water-level is low {as in tills photo, April 1943 . An ancient channel ran on the It tie 
ot the 4 Acqua Mortc + , shown by the line of the broad curved street at the centre of the photo. 

See Fig. £4 and p. 256. V ertical photo, Cfmn Ctipyrighi Reserved* 
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lij. North Jtai.y, Piacf.siZA. The Roman street-grid has survived with a notable decree of complete- 
new. This vertical vwv also give* a ^«)d demonstration of the masterful layout of the Roman roads 
convendott on the city . A Via A/militi. R Road across the River Po to Mediolanum. Milan. 
(C-D Via Poshmia, Srr p. 2B1. Crown Cofijngfil Reserved. 



t>4 - North Italy, Pavia* A pre-eminent example of the square units of a Roman street-grid in 
modern use. The crossing of its Car do Maximus and Decuman us Maximus at the centre is dearly 
preserved p The present l>ridge over the F. Ticino is on the site oF a Roman one* Pavia, with its 
churches and palaces, h an ideal example of the maintenance of urban civilisation in Europe,- a rich 
and powerful regional centre since Roman limes. In the ib-iyth centuries it was soil a key-point, 
besieged several times: the perimeter of its walls can Ik- traced. See p. 363. Crown Copyright RestrPtd. 







6 5 - North Italy, Examples of ronificcl turns, with w:ij[ and moat, founded in the earlier Middle 
Arcs, die nr (a . Castelfra^q Vxuki Ix-y.m in i ipy by Treviso as an output aaaiiui Padua. 

CifTAUeLtA liegun m mo-ii by the P^h.an* as a rival to the Trcyhan colony, 
bee p, 267, \ emeal photos. Croon Cofyright lirunfd. 
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But, first, ihc town itself requires our notice. A vertical photographic plan of 
the total area now excavated has not so far been published in Britain. 

The site of the town, 16 miles downstream from Rome, stood formerly at the 
very mouth of the Tiber but is now more than 2 miles inland from the modern 
shore line at Ostia Lido. Plate 58, an enlargement from a British vertical 
photograph taken on 24 October 1943 ^ a height of 5 miles, show's the excav¬ 
ated 1 plan of the heart of the Roman tow r n as it appeared in Imperial times. This 
picture gives, at a glance, the chief features of the whole lay-out, their relation¬ 
ship to one another, the dry bed of the ancient Tiber’s course 8 (bottom right), 
and the position of the shore line* ( top left) in the city's later days. Good ver tical 
photographs can help considerably to accelerate the surveying and publication 
of a complex of streets and buildings of this kind. 

There is still a large part of the town to be excavated in the area at the top 
of the photograph and all down its left hand side. In these quarters the deep 
accumulation of soil above the buried streets limits the appearance of traces 
which can be detected from the air, although grass-markings and parch- 
marking s may be expected to outline some of the buried streets and structures 
in spring and summer. 

It is well-known that Ostia arose as a small military colony, founded to 
protect Rome from sea-borne raiders when her own sea-power was still small.* 
When it was built (probably a little before 330 b.c.) this Castrum stood only 
a few hundred yards from the sea to the west, to-day far out of sight beyond 
2 miles of dunes. The outline of the rectangular Tort, which covered acres, 
was preserved in the later street-plan. An interesting explanation has been 
offered of the unorthodox angled lines of the chief axial thoroughfares of the 
■ grown town, the Decurtwnus Alaximus and Garda Afaxintusi— Bccatti’s suggestion 1 
is that these streets perpetuated some portions of the course taken by two track¬ 
ways which existed even before the Castrum and which converged on the river 
mouth, presumably at a look-out post and some huts. Although this is a reason¬ 
able suggestion it is difficult of proof. In any case it must have been a w ild and 
exposed spot in the 4th century b.c.j even to-day on a bright summer afternoon, 

1 Between 1 938-43 ihe csctcni of the excavated area was doubled, until about too acres were cleared. 
For a detailed identification of the building see the first volume in the definhive series to be devoted to 
the site: Sc&ri di Ostia, voL i s 1953, Topografia Generale; by Prof. Guido Cal** and others. It* plan on 
fig. 3b, which gave [fie state of the excavations in 1949* showed that no further extensions had been made 
since the date of my Plate 5E. See review by R. Jttom. Ram. Stud,, 1956, 190. 

For summary ph>m or the buildings, tp. Calm/* booklet* on Ostia in the iitivrmi dn \fusti < 

193b, 1947, etc. 

hs curving line is followed by a modern Field-road on each aide- the remain* of it* strep banks still 
utand up to (i feet high. Roman boundary rippi have been found on the north bank of that sector of the 
old course which can be seen on Plate 58* Opposite,, the quays and waterfront along the south bank 
have not yet been excavated* 

4 Le. where the sand dunes begin* on the further side of the road that leads to FitmiicincL 

* There are traditions of an earlier foundation by Ancrn Martius, third king or Rome. It is vcw possible 
that Held archaeology will locate a settlement of this, or an earlier period, in the Ostia it area. 

4 Cp. Sam di Ostia, vol. i* 1953, 93-5- 
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and in spite of all the modem land-reclamation, one can still easily recover 
the character of the antique setting, in the desolate area near the present river 
mou ih. 

We are free to assume that the Decumantis of the Castrum (and hence that of the 
later town) was based on the straight line which a pre-existing track from Rome 
to the Tiber’s mouth would have adopted naturally at this point. A more 
complex problem is presented by the similar (but not identical) alignment of 
(i) the north arm of the *Y* in the street-plan, and (ii) the street which bends 
to the south-east in continuation of the Castrum’s Cardo . In particular, the oblique 
line of the latter might be explained if, as Becatti suggests, both had their 
origin in common from a primitive track or path which started from the river 
mouth and ran south-east across the Pitpia Bella, being directed into the ager 
Laurens down the coast. If this view is correct the site of the Castrum overlapped 
the junction of these two ancient trackways. Naturally air photography can not 
reveal traces of them within the area covered by the town. 11 But an exactly 
vertical view, e.g. Plate 58, is able to show usefully and impartially the precise 
angles made by the streets concerned. The identical angles which the arms 
of the ‘Y’ make with the stem must, surely, show that their lines represent a piece 
of professional orientation, in their present state;—this does not, of course, 
exclude the possibility that they regularised earlier tracks to the beach and to 
the mouth. Datable buildings along the south arm of the *Y’ prove that it ran 
on this straight line as early as the first half of the 2nd century b.c. 

Ostia first acquired some importance as a naval base in the war against 
Hannibal and Carthage, and from the end of the 3rd century B.c. developed 
increasingly as a centre for civil trade. As the purchasing power and population 
of Rome grew so also did Ostia, importing corn and timber besides marble and 
many general commodities as time went on. It is not surprising that the fast- 
growing commercial town of late Republican limes exhibited some idi osy it¬ 
er acies in the shape of its walled enceinte built e. 80 B.c. Practical requirements 
were put before formal symmetry. Its area was already as large as Pompeii. 

We know from classical sources that by the Augustan period silting-up had 
become a serious problem for this river-mouth 1 * 3 port, narrow and difficult to 
enter. Large ships had to be unloaded off-shore into lighters.* The construction 
of another harbour which would be free of sand was growing urgent, and very 
shortly this rival appeared anti flourished as wc shall see. 

The plan of a large thriving town like Ostia, very individualistic from its 

1 .Further air photographs of the Tiana Bella', on which buried road* have been found already [Fig, 23J p 
might help with Lhe problem, 

* The FiumicEno haa a river-mouth port still in action only 3 mOa to the north-west, a modern 
analogy' on a small fKvilr. At its quayside in 1953 there lay a fine Roman sailing ship*— a fulNize replica 
made for an historical film, 

3 Thia was in add![bn io [he ordinary transhipment of hulk goods at Ostia from sea-going to smaller 
craft, which passed upstream to Rome Cp. J. Lc Gall, U Tibr* dms VAntiquii/, 1953, 68-714, Strabo V 

5 - 
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long history and unique role* naturally could not be wholly 4 put through the 
mill of a tidy Augustan standardisation (contrast for example a colonia like 
Verona; Plate 6 k), But in early Imperial times and well into the and century 
a + xl there was a peak of prosperity and building, both of public buildings 1 and 
large tall apartment blocks for the prosperous trading middle-class, 2 The town 
spread far beyond the obsolete Republican walls, and it is the Ostia of this phase 
that is chiefly to be seen on Plate 58. It was becoming as much a Bath as a 
Bristol 

We can gather some topographical clues from an agreeable account by 
Minucius Felix, soon after 200 ajx, of his holiday jaunt with two friends from 
Rome to the sea baths, when the law courts were closed at the vintage season. 
They enjoyed ‘a pleasant walk, a pleasant talk, dong the briny beach 5 , strolling 
on the sands, before seating themselves on the stones of one of the small break¬ 
waters that protected some baths. The baths were very likely those which have 
been excavated on the old shoreline at the extreme end of the Decumanus 
Maximus (Plate 58, top left)** Little of this sea-front has been cleared, and 
its systematic excavation would help greatly with the human geography of 
Ostia, 

As the 3rd century continued an air of decay grew evident as the newer port 
prospered more, and in the 4th century the population of Ostia was falling and 
the social character of the town had greatly changed. The middle classes had 
followed trade and had been drawn off to the rival Port us Romne^ and the gulf 
between the very rich and the very poor increased. But elegant houses were still 
going up in the town, and, outside, a whole chain of private mansions extended 
southward down the coast for at least 2 miles. They are marked by broad, 
irregular mounds of building debris, some under grass and others partly levelled 
by cultivation. These mounds appear very well in relief through the stereo¬ 
scope, and their positions and exact dimensions can be mapped quickly and 
accurately from vertical photographs. 

We need not linger over the last stages of Ostial slow decline into waste land,— 
the end came 11 not with a bang but a whimper 1 . It was vulnerable in every way. 
Rome s decay by land, piracy and the drying-up of trade by sea, only made 
final a process which the limited navigability of the Fiumara began centuries 
before* Without Rome, it could support itself neither as a port, sea*resort nor 
even as a taslrum. Nearby, in the 9th century', a small fortress of c* 5! acres 
was optimistically founded as 1 Gregoriopolis* to protect the coast against the 
Arab raids, but soon perished. And then even the sea itself deserted the site* 

L Most of the regular, massive architectural units north of the Dccumanm Maximus belong lo thk 
period, 

- i-,g,, the ambitiously planned "Houses of the Gardens 1 built c. 128, two big bbcb of private ‘flins* with 
ornamental ground bet ween and round them. It ran be seen from Plate 58 hqw cleverly this unit of 
planning was fitted to the awkwardly-sliaped space between the twin roads of the S Y F fork. 

1 For details of their promenade from the river to the sea, tp. Le Gail, ep. cit ., 334-7. Bui there are 
disputed readings of thii text. 
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(ii) The Piana Bella and ancient coast 

Air archaeology has recently made a useful contribution to the study of the 
important area outside the town, to the south-east. Immediately beyond the 
Autostrada and railway from Rome to the coast there is a large rectangular 
zone oflevel ground measuring about 2,500 x 1,500 metres. This is known today 
as the Piana Bella (sec Fig. 23) and consists of large unfenecd fields under the 
plough. 

The key feature in this area is a series of Roman roads which subdivides it. 
Traces of 5 parallel roads have been located, lying on a north-south axis,—and 
another crossing them. The combined study of British war-time air photos and 
of ground indications by Mr. Russell *Meiggs and myself has succeeded in 
identifying several of these for the first time and in mapping additions to others. 1 
On the air photographs (Fig. 23) buried roads have been discovered by means 
of the differential soil-, crop-, and weed-markings above them. On the ground, 
these indications can be clearly seen and confirmed at suitable seasons. Close to 
the town their lines were flanked by tombs, now levelled; and here the accumu¬ 
lated debris has transformed each one into a broad ridge of soil with profiles 
which arc obvious enough (see Plate G1}. Excavation has produced the selce 
of road-surfaces at one or two points. But further from the town these parallel 
ridges diminish and then cease; from there onwards we have to rely chiefly on 
the use of air photos to trace the continued course of the roads. 

It is of some interest that short sectors of these buried roads were in fact visible 
on an air view taken from a balloon as long ago as 1911 (Calza, Scavi di Ostia, 
i, fig. 15). They then appeared as light-toned lines across the ground, just as 
they do in the modern photographs. Although some portions of them are 
marked on one of Calza’s maps (fig. 36), no detailed comment seems to have 
been published. These lines were caused by typical 'parch-marks’ in the grass, 
and they naturally rc-appear in the same form each summer if crops or grass 
cover the area. The nature of parch-markings above ancient road-surfacing 
has been fully described above (p. 19). 

These five parallel roads were field roads, not urban streets. But at least 
one of them was tied to a feature in the town plan,—a continuation of the street 
that formed the Cardo Maximus. Perhaps it is for reasons of this kind that the 
intervals between them arc not uniform but vary from r. 500 to over 750 feet,— 
as near as can be calculated without excavation. In one case, the interval of 
c, 700 feet corresponds to 6 actus. These roads ran straight, and formed a practical 
ad hoc way of breaking-up this area oflevel ground. With further air photographs, 
and with excavation, it should be possible to discover the basis on which this 
irregular limitatia w-as founded. Its remains cannot be termed centuriation. The 
longest of these roads to be traced from the air is that which joins the line of the 

1 I do not wiih to ro into much detail here: but a reference muit bp made lo the existence of a complex 
pattern of crop-marking surround inn the mudrrn farm near the centre of ihr Piatia Bella. 
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Cardo Maximus, at an oblique angle, at the point where the Autostrada and 
railway cut that line. This road then runs north-south, and after about 1,200 
yards it bends to the south-w est for 200 yards and reaches the sites of the Roman 
villas along the old coast. 

In addition to these five roads, a sixth road crosses them at right angles and 
its buried course can be traced across the Fiana Bella for at least 1,100 yards. 
When ground-checking these air photo sites in September 1953 I was able to 
measure the grass-markings above several of these buried roads; these markings, 
indicated a width of c. to feet, with ditches each side (probably about 4 feet 
wide). 

All these roads need not be of the same date. There is the possibility that some 
may have an early origin. Little is definitely known of a limitatia of the land 
round the early town. Wc do know*, however, that much later (under Vespasian, 
Trajan and Hadrian) some of the ager Ostiensis was divided in strips and oblongs; 
in praecisuris, in laaneis et per slrigas . . . colonis eorum adsignatus'J 1 

Aided by the precise locations which the air photographs have provided, it 
should be possible to discover much more about the chronology of this system of 
roads by selective excavation, at a number of points chosen in advance. Test 
trenches across these buried roads would be a simple matter,—but would give 
important results. The layout is of interest in terms of Roman cultivation,— 
and also in a more general way because the environs of a classical town, which 
helped to support it, usually receive little notice as compared with its nucleus. 

This rectangle of level ground, stretching like a pendant from Roman Ostia's 
outskirts must have formed an important part of the cultivated ground belonging 
to the c&strum and the early town. From the air (Plates 57-9} one can see how 
marked is the contrast between its smooth well-drained surface and (a) the lines 
of later dunes and (A) the marshy ground inland, reclaimed by dykes from the 
'StagnoV Its well-marked boundaries and different appearance do not result 
only from long Roman cultivation on this part of the ager Ostiensis, but proceed 
from the underlying fact that this area completed the ‘island' of firm Pleistocene 
sub-soil on which Ostia grew up. The chief point that I wish to make, here, is 
the clear way in which the air photographs make evident this important Fact 
of surface geology, distinguishing and demarcating this part of the ager Ostiensis. 

In Roman times the western side of this rectangle of level ground was washed 
by the sea; under the Republic the oxen would have ploughed their steady 
fill rows up to the edge of a long straight beach of firm sand, where coastal 
villas rose in ostentatious parade under the Empire, and where the lines of 
sand-dunes begin today. Its eastern edge, now marked by the Canale delle 
Acquc Medie (a line of falling ground obvious to the observer on foot ), was 
sharply defined by a lacus, an extensive inland mere (the great ‘Stagno’ shown 
on maps from the 16th century onwards). Its southern limit was the natural 

1 Sec Paw, Swria della Colonisation/ di Roma AllHea, 62, 24*, On thil entry in !hf liber tdloniammi and 
H. F. rdhaiHj Essays m Roman History, ago. 
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outlet-channel 1 From the locus to the sea, now the Canale dello Stagno; this line 
was regarded in classical times as the boundary between Ostia’s land and that of 
the Laurentes further down the coast. Presumably, this rectangle formed part of 
that portion of the agtr Laurens which we know was transferred to provide for Ostia. 

The next matter to be dealt with is the ancient course of the river. The history 
of the Tiber at Ostia illustrates very well the now-established fact that meanders 
tend to move successively down stream ; compare Fig. 24 and p. 259. 

Looking at the ordinary map one would be puzzled to decide why the river 
has always made the sharp bend to the south, before passing Ostia and finding 
an outlet in the sea. But, on looking at the physical appearance of the ground 
(in the comprehensive air view) and studying the texture of its surface (which 
only special soil-maps would try to show), it becomes clear that the sharp bend 
was caused by the presence of the Isola Sacra as an ‘island’ of firmer Pleistocene 
sub-soil, which obstructed the path of the Tiber as it forced its way out to the 
sea after wandering through the marshy plain behind. This geological ‘island’ 
has, in fact, been cut into (and perhaps cut through) on its inland side by the 
Tiber’s course. An important point, therefore, to keep in mind is that the 
formation of a meander is positively encouraged in the area east of a line drawn 
From Partus to Ostia, because of the relative obstacle of the belt of firm ground of 
Pleistocene formation along that line. This point has not been made clear 
previously. 

Wc can quickly summarise the accepted history of this sector of the river. 
Just over a mile upstream from Roman Ostia the Tiber divides into two 
channels, at the place now called Capo-Due-Rami, enclosing the Isola Sacra. 
The northern one, Tiumicino’, was of Roman construction and is described 
below (p, 249). The southern one, ‘Fiumara’, is the only natural channel and its. 
bed formerly occupied a long meander-loop® (Fig. 23} whose apex reached 
to the medieval and modem village of Ostia; by the 13th century' it had eroded 
its way through the Via Osticnsas on the vulnerable bank on the outer curve, 
Tire part of this loop adjacent to the Roman town can be seen on Plate 58 
(P- 2 39 » n - 2 )' But c. September t 557 bend moved down-stream,—when the 
river in flood took its present course, cutting through the base of the earlier 
loop which became a typical ‘Fiume Morto’ and gradually dry {Plate 61; parts 
were being fillcd-in as late as j86q). Today it can easily be seen how, if the 
solid ruins ol the town made less of an obstruction, the Tiber would continue to 
bite further into the left bank s curve, again to move its bend down-stream. 

Plate 59 also shows another piece of evidence that is probably connected 
with the great flood of 1557. On the right (north) bank of the main stream, the 
river when in flood has clearly swept its way through the sand-dunes, at the 
point where these approach the islands now in the channel. The signs of erosion 

* 0n <*■»» of this Channel, wufluvardj again and stretching from Caste! Fu*ano, lay another 
long narrow 'island 1 in the PldsiOCfint chain, 

1 The jhammi fltxm of Ovid* Faites r IV, 329. 
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are still very dear in the soil of the fields. From the position of coastal fortifica¬ 
tions during the campaigns of the mid-16th century, 1 we can see that the coast¬ 
line and river-mouth had already advanced westwards to just about the point 
where these signs of a devastating flood cease. The islands and the formation 
of the braided channel are also probably a consequence of the same event. 

From the consideration of the ancient Tiber we logically come next to the 
coast. Its advancing line raises some of the most interesting questions in Ostia’s 
topography, and the structure and development of the delta are more graphic¬ 
ally seen from the air (Plate 57} than even on maps of large scale, say 1 t 25, 000, 1 
Among die major factors involved arc of course the quantity and rate of silt 
brought down by the river, and the action of the shore current which sweeps 
the coast from south to north. The deflection of the silt more to the north side 
of the mouth accounts for the greater extension of the land on that side, and is 
well demonstrated on the air photographs by the shape of the stream of yellow, 
muddy water ejected from the mouth and out to sea. 

That the majority of the advance is comparatively recent, historically, is 
certain; the main interest lies in what happened in Roman times. Useful 
attempts have been made to map the stages of the advance, by indicating the 
general position of successive coast-lines at approximate dates, 1 building up 
to the present apex at the mouth. This works well for the later stages, but by 
the time we arrive back in the Republican period the process is abandoned 
and we are left with an almost straight coast-line as a fait accompli, without 
antecedents and ‘no visible means of support’. A reader might well ask how it 
came to be there, and how matters arranged themselves before. The difficulty 
has arisen through the failure to show, at least in archaeological accounts, the 
significance of the chain of ‘islands' of Pleistocene foundation from Partus to 
Castel Fusano. and thdr fundamental difference from the dunes in front of 
them and the zone of alluvial silt inland. Only by giving full weight to this fact 
can we understand the nature of the relatively stabilised coast during (and for 
some period before) the Roman occupation of Ostia. This line was not a mere 
stage in the series of slowly advancing dunes. 4 Geologically it was a fixed line 

1 Cp, Le GaU T op r dt. 

1 See Marinclli t A tianfr dt 4 Tipi Gtograjict ([slim to Ccografico Milliard Firenze)* 3nd 15)48 {a vois L| 
iKxt and maps)* ^ iiVj 53 ' In useful atlas-,. It ls also interesting to compare the exactly similar siting 
of anrieni Osik and ancient Voltumo (now occupied by Gastelvolturno near ihc mouth of the Vollurno 
river). Ilic latter's position at the bend of the river and the laser triangular deha buili up in from of it 
(in the Middle Ages and later) could easily be mistaken for Ostia and the Ftumara. The air photograph 
of the VolSumo delta (Tav. 53* 3) should be compared with our Plate 57)* 

1 E ^ Pochette, Ostia Coimm Msmma r 1912, Fig, 1, and Tav. Ill at end; Lugli and Filibeck, II Porto 
di Rem I Impmaie t UAgm Periv£iue y 1935, Map 1. 

* Even Caba In his masterly account (Sr-aw di Osiia y 1, &$} fails to make this point clear. Efe writes *11 
lemcno su cui Ostia snrsc * il terreno sabbiosu del litorale the dobblamo supporre fosse anche allora, com 1 fc 
og#i t cosparsu di duni natural! prodot ti deJle salable «>tto I'azkme del vtntl E55o dovette quindi escre reso 
pianeg^iante in mudo da ridurre ad un cguale unko hvclb la dtt& cbe d vi fondb sopra nella quale non si 
risccmlrarto iftfalti ne oudulazbni ne pendii sensibili*. If we accepted this view wc arc left with a picture 
of undifferentiated sand; hence the difficulties of interpretation that have arisen. 
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inherited from an earlier epoch; it was not the product of gradually advancing 
dunes. The Republican settlement was founded on a firm shore-line. 

The plain anti essential fact is that in Roman times the coast only advanced 
very slowly from this line. Even the estimate of 2 feet per annum (70 yards in 
too years) in the early Imperial period (Calza, op. cit ,, 63) probably exaggerates 
the growth, as we can now see from the Chronological Index of dated buildings 
at the end of the first volume of Sam di Ostia. For example, the tomb of Cartilius 
Poplicola, 1 which Professor Calza dates as 25 b.c,, stands about 75 yards outside 
the Porta Marina and only 100 yards from the agreed position of the late Roman 
coastline (as evidenced by the situation of the coastal baths of 4th century 
construction), 1 along the west side of the road to Fiutnicino. Then again, the 
town wall (c. Bo u.c.), of the period of St|lla f comes within go yards (or less) of 
the accepted coastline of late Roman times. Both these examples, and others 
that could be mentioned, come from points 300-600 yards from the river’s 
mouth at that time. 

The slow rate of coastal advance in Roman limes may perhaps be best 
explained by the supposition that the Tiber’s silt was largely engaged in filling 
up the marshes on either side behind Ostia. 

The course of the coast line in Imperial limes (Fig. 23) is given by several 
fixed points; for example by (i) the line (A) of the coastal ‘villa’ mounds, 
(ii) buildings at the sea end of the Decumanus Maximus, (iii) the area (B) of 
the Torre Bovacciana, and (iv) the Roman road (C-D) that linked Ostia and 
Porius along the Front of the Isola Sacra.* 

Of course, even in the Roman period the amount of silt brought down to 
the mouth by the Tiber was noteworthy; 1 yet in immediately post-Roman 
times the advance of the delta seems to have remained slow. The rate of advance 
can roughly be shown as a graph, using abandoned coastal watch-towers as 
date-points for successive shore lines. Le Gal! (op. cit., 22-7} makes it clear that 
it was throughout the Middle Ages and especially since the 16th century' that 
the prodigious building-up of dunes accelerated with increasing speed. In this 
process the Fiumara’s mouth advanced slightly faster than the Fiumicino’s. The 
causes have been much debated. The cumulative effects of deforestation, 
especially for charcoal-burning, have been blamed; further, in the last century 
river-control has caused the channel to deepen and to bring down more silt to 
deposit at the mouth. True, Mascart claimed that deforestation on the Sabine 
hills since the mid-19th century has not had a noticeable effect on the Tiber; 

1 -Sfdtt di OitiQ) i F fig, 29; Hcfj. IV, h- IX, a; and p. 333* 

1 fbid^ % + 35* and p, 155. 

a Tlir Rutnan shoreline lay just west or this, approximately «i the line of the straight modern road from 
Ojiia to Fnmridno. For the Roman road, cp. taka, U XeettyAi del Porta di R oma ^1 fsota Sacra, 1940, 
Tav. II {map.}; hr consider! that it was most probably built in the second half of the 1st century A.D., 
when a Rood road Lotting Ostia and (he new Porius would have been necessary. A count™ trackway which 
followed roughly (he same course was removed during the latest modem bonification*. 

1 Veqjil [.%. VI I* 31)* nmita jiann harma in ft\Crc praTtonpit. 
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but probably the damage from this had already reached maximum. On angular 
limestone hills, the destruction of the surface humus following excessive felling 
of trees and scrub is usually reckoned very severe, only exceeded by the loss of 
soil from bared marl slopes. 1 have studied charcoal burners, with their great 
primitive kilns, at work up on the limestone massif of the Gargano in Apulia; 
no young bush in the natural woodland was spared in the area cleared, all was 
‘grist to their mill’. In such circumstances, soil erosion comes quickly. 

In studying the topography and history of Ostia, Portus, and their surround¬ 
ings we arc compelled to pay considerable attention to later changes in the 
landscape, to the history of coast forts, drainage canals, roads, cultivation and 
land-reclamation generally in the last few centuries;—in short to the archaeology 
of the recent past. 

In this interesting work of ‘winnowing out’ the ancient landscape, vertical 
air photographs have been helpful. Plate 59, a ‘mosaic’, reduced from photo¬ 
graphs with an original scale of i : 13,500 taken hi 1943, was most useful in 
disentangling the di fferent phases of the landscape’s growth. This has, of course, 
been undergoing particularly drastic changes in the last generation, especially 
on the Isola Sacra, Here, the regular modern land-partition, whose oblong 
units recall Roman divisions per scarnm et strigas, already looks as though it 
had been well established for many lifetimes. Early in the present century a 
reclamation scheme w r as beginning to take effect, but it was not until as recently 
as 19*25 that the ‘Opera Nazionale Combat tend 1 planted settlers in standardised 
farms at intervals along the new roads and laid out the gridded fields. All this 
exactly repeated in modern times the methods practised 2,000 years before as 
shown by the Roman systems of ccnturiation discovered in Apulia, to which 
I have referred (p. 148). The resemblances of detail were often remarkable. 

On the Isola Sacra, the Roman road from Ostia to Portus must have stood 
very close to the shore when it was built. Its course can be clearly traced on the 
air photographs I have examined. In post-classical limes it became partially 
covered by dunes raised by blown sand (as, I think, may be true of part of the 
course of the Via Severina south of Ostia); but in 1925 the tops of the dunes 
were levelled off to facilitate irrigation of the new fields, and a stretch of the 
metalled road (2 metres below the levelled surface) was excavated. It was lined 
by architectural tombs, in use from the 2nd to 4th centuries a.d. (part of the 
cemetery for the inhabitants of Portus}. My air photographs have also shown 
traces of a buried street of tombs (revealed by surface markings in the fields) 
running parallel with the Roman road, in the major part of the cemetery which 
lies nearer the Fiumicino channel. In spite of the modern parcelling of the 
ancient Isola Sacra into small fields, we can still expect some aerial discoveries, 
especially from crop-markings. 

Plate 5g well shows the contrast between the smoothly level expanse of the 
part that w r as in Roman hands and the post-Rom an dune-covered portion. It 
is noticeable that soil-markings of former dunes are almost completely absent 
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from the ancient Isola, and this fact is not due to modern cultivation, nor would 
post-Romati wind-blown sand have levelled-off dunes if they had covered this 
part. Some surface-levelling was doubtless done in classical times, but the funda¬ 
mental point is that there is a difference in kind; the ancient Isola formed part of 
one of the patches of Pleistocene sub-soil and may have been comparatively level 
to start with, like the 'Piana Bella’. Very little is known of how the Isola Sacra was 
used while Ostia was flourishing. It would be strange if this fertile island on the 
doorstep of the two towns had not been put to good use in helping to feed them. 
Acthicus {4th century) wrote that itwas noted for its rich pasture. The name Tsola 
Sacra is only recorded for the first time in Procopius, as late as the 6th century. 


(in) The harbours of Claudius and Trajan 

The last element of the Ostiau landscape that we shall examine is the pair 
of great artificial harbours built by Claudius and Trajan. The aerial views on 
Plates 57 and 6o arc presented in the hope that they will assist future study, 
and not as solutions to the many puzzling problems for which these sites are 
notorious. My purpose is to explain the air photographic evidence,—no more. 

On sites as large as these, vertical photographs usefully display the crucial 
points of topography in a comprehensive view. But the best photographs could 
not solve the chid questions here,—only systematic excavation could do so. 
Sporadic digging has been done, but many essential matters remain in a state 
of doubt. It is not that further excavation would be difficult technically for 
there are many topographical dues to follow—the need is for concentration on 
a few vital points. One cannot escape the fact that no amount of intensive 
reasoning or reading of past studies can at present resolve some of the problems; 
the requisite data arc still insufficient. It is well to begin with that conclusion. 

If there is still much that we need to know about Trajan’s inner port, know¬ 
ledge of the buildings of the outer CJaudian harbour can hardly be said to be 
more than whets the appetite. Yet thus latter harbour— though outwardly only 
earth-works rcmain^au justly be considered one of the most interesting sites 
in the whole range of Roman field-archaeology, and certainly one that deserves 
further attention. It was not for nothing that these harbours, though at first 
subsidiary to Ostia, became indispensable to the imperial capital and bore the 
proud name of Tortus Romae’. Spasmodic antiquarian interest in their sites 
goes back for centuries, but much of what has been written is difficult to consult. 1 

' dcf, ™‘ ivr and » by Prat G. ail d c. Fiiibecfc, II Porta Ji Roma i^nah 

< l ApoPmatnst, Rtme. 1935. The former deals wtdt the archaeology of .he harbour, and his triaPtSS 
on the Uaud,a[ ' J*«*r went land-reclamation. It is unfortunate that a boot of such 

1 r» fouDd !t m an > r Iibrar X in Oxford or London 
« at the Bnush Muteum). but ibc«;, copy ^ .he Bmish School at Rome. Among earlier ivorla 
merr.on should be made oftho^ by A Nd*y, Ddht Via Por^ r /W™ at* di Pam, :£ 7 , and AmiUl 
dtltn Carta lit dintirm I dt Hama, 1B37, vol. II, *PorfO* t 601-50; cp. also R. I a, ]r iam in , 7 r 

CvrrupoHtttnza .ydvdDput, T&tie, 144-193: and O. Calia in jYvtbJt dr S U Stmi, 1925, 54 *q. Lugli j plan of the 
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In the following pages I propose to concentrate chiefly on I he study of 
the remains of the Claud i an harbour, to which air survey is particularly 
applicable. 

According to Plutarch it was Caesar who first had it in mind to build an 
artificial harbour free of Ostia’s disadvantages, but death prevented the design. 
During the whole of the Republic the banks at the entrance to the river-mouth 
had formed a port for Rome,—not without increasing difficulties, involving 
transhipment. The effects and causes were evident, and it was naturally con¬ 
cluded that by abandoning the Tiber the dangers from deposit would be avoided 
and that the new port would be effectually removed from alluvial silting. By 
placing the entrance on the north-east side it would be better protected against 
the winds prevailing from the south anti west. 

Although the Clauclian port was an impressive piece of engineering it was too 
near the mouth of the Tiber to be effective, and perhaps it interfered with the 
free action of the south to nurth current along the shore and even may have made 
matters worse. It was only by experience that the error was discovered. Not 
many centuries passed before this port became filled up by the alluvial matter 
brought in by the littoral currents. The alluvium which is held in suspension 
when carried along by the river is naturally deposited at the mouth, and, as 
the shore current is not strong enough to carry it away there is an inherent 
tendency to form sand-bars (p. 254) producing successive advancement of the 
low-water mark. In short, shipping facilities at Tiber’s mouth are inherently 
limited and disadvantageous,—witness the humble village quay at l iumicino 
today, no ‘Port of London’ ( 

When, at the beginning of the Empire, Rome with its suburbs may have had a 
. population approaching one million, something better than the primitive 
natural facilities of the river-bend at Ostia was needed, Claudius, fond of big 
schemes (e.g. the long emissarium from the Lago di Fucino} stepped in and began 
work in 42 a.d. The grandiose project was still in progress at his death in 54 and 
it was not completed until shortly after by Nero. 1 The immediate incentive was 
to remedy famines in Rome by creating a convenient unloading point where 
grain could be temporarily stored. But the port naturally handled cargo vessels 
with goods for the capital from all parts of the Mediterranean. 

There is a well-known inscription, found in 1836 in the Portus area and dated 
C. 46 a.d., which speaks of waterways (fossa/) which were dug by Claudius from 
the Tiber to the sea in connection with the building of his port. 4 As far as can 
be established Claudius anticipated Trajan’s famous Fossa, in making a new 
mouth for the Tiber. Claudius’s fossae have not been definitely located,—most 
probably they were partly re-used (and possibly partly filled-in) by Trajan. 

1 Prof. Lugli 1 Kinks that pari of its left mole wai in mins even before Trajan's port was built; he argues 
ihat only thus can wr explain the need to create a new port 50 years after the earlier one. Proof from further 
excavation will be required before this theory can be acceptcd, 

1 C-/ L , XI V f no. 85 : J&Sfis dutlis 4 Tihtri apfru Partus camsn fmisiii-tfiir in mart Ufbtm iriimdali&nis prr iculo 
fihtrariL 
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Lugli lias re-examined the possibilities, 1 but without conclusive results The air 
photos studied by me do not throw further light on the matter: any major 
buried canal m the fields between Trajan’s port and the Tiber round Capo 
Due Rami would certainly have been visible on the photographs as a character¬ 
istic soil-mark’. The line of the Via Portuense which crosses this area can be 
very dearly *ecn in this way. 

1 1 might be hoped that the plans of the harbours by early antiquarians and 
cartographers from observations made before the tidving of the landscape in 
recent generations would give us some help with these problems. For the environs 
and buildings of the port of Trajan such records have a certain value But the 
tendency was to the copying of theoretical compilations; to the archaeology 
of the Claudian harbour, which could only be studied effectively in the field 
they contribute little.® ’ 


Looking at the interior of the Claudian harbour one secs today a level 
slightly-sunken expanse of fields with a broad earthen bank on the cast side! 
another hank which gradually diminishes on the north, and a wide gap at the 
north-east corner®. How far can we correlate this layout with the indications 
given by classical writers? Today, it is agreed that thev correspond to the right 
nioIc s left mole* and entrance, to which the sources refer 

It is undeniable that the references by classical historians to the construction 
of the Claudian port are disappointingly few, brief and generalised; and even 
the occasional details are far from easy to interpret. The most explicit are those 
m Phny, Suetonius and Dio. Of these only Pliny wrote as a contemporary. 
Suetonius gives the most coherent and informative account fcf Claud XX t) 
published c, iso a.d. Let us sec what he tells, before comparing the evidence to 
the held. Describing the public works initiated by Claudius he first mentions the . 
construction of an outlet 3 miles long from the Lago di Fucino on which 30,000 
men worked for eleven years. This gives some pictu re of the scale of effort that we 
may imagine in connection with the new port. ‘He created the harbour at Ostia 
by budding curving breakwaters on the right and on the left; at the entrance a 
mole was constructed in deep water, and to establish it more securely he first sank 
the ship in which the great obelisk* from Egypt had been carried; reinforcing it 
with piles he placed on the top a very high tower on the principle of the Pharos 
at Alexandria, so that its beacon light at night would direct the course of ships’. 4 

1 Lujfli and Filibeck, op. til., 25, 66. 

’ EugJi, ‘Ena pinma inedita del Porto Omm-iuc dinrenata da pir™ j i,,..™ „ . . 

di Porto nel stxolo XVI’, m Atti tklln Ponlifida Ateadtmia Sottuma di Arduobgia, 23.4 X q?^ ~ Vb-j 207 
Amort; **r,om plana it Unhide. reprodllC.lom of Dl. Pirmc'* (1575) anti PP ' 7 

Tile Italian I ; 100,000 map (Shi. 149) dated I Stiff iht.W! (he whole Ulterior rfU,iVl J- 
tnarsh. Ctp. Allan ft dti Tipi (Jtogrqfici, tav. jja. C P° rl 

1 f-r* the wbsdi now Hands before St. Peter 1 * in 

* Fcrnum Osclac cxjtnmt circumducfo dtxtra sijiistracmr , . 

mole obtetia; quam quo *iabili m funxlnrrt, navcm ante demcnit, qua magma obd^^A™, 

tidwtctra, congHtuque pili* wpcrpwuit aliissimam lurr< . m in exempt™? \f C3 <andrint Phari ,^h P fu 

cnrmm navigia diriRtrenE. nnt Phan, mad nocEuraps 
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Dio’s account 1 contains some additional particulars, hut the exact sense is 
difficult of translation. In brief, he relates that the engineers attempted to 
dissuade Claudius because of the cost. However he excavated a large tract of 
land, and after completion he let the sea enter it; then in the sea he built moles 
on both sides of the entrance,—thus enclosing a large area of water,—and set 
up an island on which he placed a tower with a beacon. Pliny’s references* 
do not take us much farther. When describing the marvels of giant trees and 
obelisks brought by sea to Rome he alludes to the ship that was sunk as a caisson: 
‘in length it occupied a large part of the left side of the harbour’; 3 he adds that 
three substantial piles made of Pozzuoli cement were built upon it before it was 
scuttled. 

To supplement these accounts ther^ is the famous view of the ‘Portus Ostiensis 
Augusti’ on a coin of Nero’s, showing (left) a mole with porticos and (right) a 
mole with arched construction, with a lighthouse surmounted by a figure 
between them. The representation on the Pculingcr Map adds little to this. The 
lighthouse inspired many Roman artists, and the symbol of a lighthouse was 
used in Christian iconography to signify divine protection. Professor Lugli 
instances a votive relief in the Museo Tori on i a which shows a tower with five 
storeys with flames emerging from the uppermost one and an imperial figure 
on the penultimate; he also cites a sarcophagus in the Museo Lateranense 
showing a five-storied tower, and others in mosaics and reliefs which have four 
storeys with a door at ground level and windows on the upper floors. The pharos 
motif was often pictured at Ostia.* It seems that the ruins of the lighthouse w r erc 
still visible in the 15th century according to that pioneer antiquary Flavio 
Biondo: and Sixtus IV, who visited Portus when he was at Ostia in 1485, also 
mentioned that he saw ‘the walls of Portus, though much destroyed, and the 
tower of Pharos’. 

Continuing since that time, the destruction of buildings above ground has 
been complete. The evidence is now locked up in the soil. But, after the copious 
discussions which have revolved around the meagre descriptions in the early 
sources, it is with feelings of relief that one turns to the extant remains in the 
field, however depleted they are. 

It happened that at the time when the photo on PI. 60 was taken (March 
19441 the local conditions were, in a special way, more helpful to archaeology 
than is possible normally; indeed conditions were extraordinarily suitable for 
revealing the ancient topography. The German forces had caused this coastal 
area to be flooded for defensive reasons, and the fields inside the harbour were 

1 Dio Cassius Historji file, LX t ch, 11 (written f. -200-22 a,d.). 

1 Pliny ;a,p. 23-79), -Vdf,. Hist,, Bfc, XVI, 7 6; XXX VI T 14, 

3 The apparent conflict between this vague phrase eif Pliny's and Dio p s account can only be settled by 
excavation. 

4 tri \fCTtipofi dd Porto di Roma nstl* /raJd ir^o, fig, 83 h fig. 107, and p, 18b. it, 8. Cain's 

volume also contains {fig. 5) a photograph of a model which attempts A rceomLnirtion of the appearance 
of the purls when in use. 
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covered by shallow water to the depth of a foot or two, while those cast and 
south of it were also sodden and water-logged. As a result, the ancient de¬ 
marcation between water and land re-appeared, defining the outline of the 
harbour-works in a unique manner. For comparative purposes I examined a 
large number of photographs taken before, and at the time of, this artificial 
flooding. 

Let us consider the chief topographical features in order, and first the right 
mole. The broad ridge now called Monte Giulio, which represents its course, is 
at least 15 feet in height, and measures 130-230 yards across—being much 
spread by ploughing. It extends for c . 900 yards, curving gently. In his valuable 
report Professor Lugli mentions that he excavated some remains of a series of 
pillars (? a portico). On Plate 60 the shallow flooding has displayed in the 
best possible manner the curve of this ridge containing the right mole. The 
original construction of its foundations must have required a prodigious effort 
of soil-dumping, to which the material from the excavated area mentioned by 
Dio must have contributed largely. Extra width was needed for the buildings 
which this mole had to carry and to give space for handling un-shipped goods — 
rather than for protection against the danger of erosion. The only structural 
feature that emerges in the air view is the alignment of the inner'face of the 
buried retaining wall. 

A l f h , e ™ 1 f **“* rid S e of ‘i^re is a gap separating it from the next 
artificial hillock called Monte Arena’ which stands to a height of 20 feet. The 
interval between the sloping ends of these two earth-works measures about 
100 yards, but Carcppmo who dug some trenches in 1907 stated that the effective 
distance between substructures was 120 metres. In this gap he found no traces 
oi buildings and the evidence is indicative of its origin as a harbour entrance. 
Ihe r ronzino drainage canal (built f. 1824) passes through, running diagonally 
across the harbour. A modern road has shaved off part of the side of Monte 
Arena, 1 Sand Hill\ which is roughly square. Nibby claimed that this was the 
site of the Pharos; most archaeologists now agree. In his day squared blocks 
of tufa were visible on the top. Both Professor Carcopino and Professor Lugli 
have dug some trial trenches,* but sustained excavation has never been carried 
out. Air photos which I have examined show markings suggestive of a buried 
structure on the summit Nibby also referred (II, 639} to an earthwork which pro¬ 
jected northwards from Monte Arena and was shown on Canines map of 1820 * 
but in the third edition of his work Canina removed this feature from his map 

On the ground, today, there is no discontinuity between the earth-work of 
Monte Arena and the continuation which forms the left mole (Plate 60). 

1 .Some soil from the taJI of the mound may have been cut away when the Canale Kromino was built 

£ S ZjwXSLT ““ -"* “» - «“ —y h™ ■»«.»» 

* “”™°- li " V! -» the twv, 0 rolon 

J Reproduced by Ctha, Scan d Ostia , J. 1553, 50. 
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Professor Lugli’s excavations confirmed this fact. It would seem therefore that 
a gap between them, which must have existed if the Pharos ‘island’ were truly 
isolated originally, was filled later. 

True, there is a significant distinction. The left mole, which must have stood 
in open water, is appropriately represented by a much lower and narrower 
bank than the right mole which was connected to dry land. The structural 
remains of the left mole, continuing westwards, were located at several points 
by Professor Lugli. At one point it is interrupted for a distance of 160 feet; 
a drainage ditch of recent limes which passes through this gap maybe responsible 
for this. About 540 yards west of the west side of Monte Arena the earth-work 
containing the left mole turns slightly, but definitely, to the south, and ends 
suddenly. At this point it is still substantial, standing c. 9 feet above the level of 
the fields outside it, as is shown by the ground photograph on Plate 61, 1 taken in 
1953-54 when ground-checking the air photos. 

The main runway of a large new airport was being constructed to the north 
close to this spot, and threatened to endanger the earth-works of the Claudian port. 

The farther we go from the Roman coast the more we get into deep water, 
metaphorically and archaeologically. What has become of the continuation 
of the left mole which completed the enclosure of the harbour in the open sea? 

To investigate this problem we must turn again to the air photographic data. 
On Plate 60 we see a long straight line, running north to south, at the western 
end of the harbour. On one side, in the interior of the harbour, the ground is 
slightly lower and appears almost black on the photograph because it was under 
flood water. Westward, where the ground level is relatively a little higher and 
escaped the flooding, w'c sec a series of parallel ‘sand-bars’,® which have accumu¬ 
lated during the gradual withdrawal of the coast in post-Roman times. This 
north-south line, has so far been un-rewarding archaeologically. On the ground 
there is a Fall of 3 feet to the level of the harbour, and the line could be explained 
as that of a natural sand-dune; no traces of a mole were found by Lugli’s test 
trenches® on this line. Furthermore, the present end of the left mole lies some 
distance to the west of this line, and its final portion is inclined to the south. 
Judging from this, the southward continuation of the left mole could have 
passed close to the modern farm adjacent to the railway line. Facing the sea 
in this position it would have been very vulnerable to destruction and submersion. 
We do not know, as yet, how the left mole was connected with the line of the 
coast further south, or even if there was originally an entrance of some kind, 
or if some gap developed. 4 We must keep an open mind on the possibilities. 
It is a very long way (r. 1,200 yards) from the present end of the left mole 

1 Co in parr the air photo of 1907 reproduced by Lugli p Alti del V Mtciaiwi* di Siudi Romani, 

voL iu t&v. XLL 

1 It h desirable 10 explain my use of this term: in the following pages it refers to broad low ridges of 
sand T —as the result of Modern ploughing most of I hem have been We lled lo the height pf One fool or so* 

1 Marked m b t c, d’ on LugL’i plan. 

4 There is an iruercating passage in Arrnniamis Marccllinm (stix. io) s from the later days of Forms* 
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before we reach ihc nearest point of dry land to the south - i.e. the position of the 
Claudian portico which stood on the beach, at the base of the long thin mole 
(No. 7 on Lugli’s plan} at the south-west corner of the harbour. This mole was 
attached to dry land and projected northwards into the harbour, protecting 
the quays and oblong basin (the ‘Darsena’) to the east partly Claudian and 
partly Trajanic. Lugli observes that it seems to be of the late Empire, on an 
earlier foundation. Immediately outside this mole there is now' an area of modern 
bonifieazione, in squares, so intensively levelled that we do not have even the 
remains of the sand-bars to help us. 

The aerial view on Plate 60 does, however, make one fact very clear, I refer 
to the building-up of the parallel sand-bars or dunes against the fixed obstacles 
of the north side and north-west corner of the Claudian harbour. The demon¬ 
stration of this fact 1 is potentially very useful in the consideration of the arch¬ 
aeological problems. At ground-level (see Plate 61) the parallel lines have so 
little height today that one would not appreciate their layout or their topo¬ 
graphical importance without the benefit of the air view, which enables them 
to be seen as colour-differences, i.e. soil marks. 

Air photogi aphs demonstrate two aspects of the matter, (i} the curving lines 
of sand-bars w hich were swept by the retreating sea against the north side of the 
left mole, iji) straight lines of rippled sand w'hich accumulated inside the 
haibour on the noftli-souih line, and lie at a different angle from these outside, 
Their parallel lines across the harbour are visible up to the right mole itself, 
i.e, over the whole interior. Were they caused by the action of the sea at an earlv 
date when the harbour was full oT w r ater,—perhaps consequent on a breach of 
the west side ol the left mole? Or are these lines inside the harbour of much later 
date,- <lue to wind action and the formation of dune ridges on dry land which . 
have been levelled by recent cultivation? 

. ^ 1Cse 9 ues ^ ons which only excavation can properly answ'cr. So, also, 
is that which concerns the long, narrow, slightly sunken band of ground which 
comes to a sharp point at the north-west comer. On Plate 60 it is dark in tone 
due to the flooding; on the ground it lies about feet below the level of the 
surrounding land. Its position must be outside the harbour, and its formation 
was no doubt due to natural causes. It corresponds to the feature which geo¬ 
graphers term a ’low*. Professor J. A, Steers of the Department of Geography 
in ihe L Diversity of Cambridge, for whose advice on this and other Ostian 
problems of topography I am deeply indebted, has examined the photographs. 
A low , he observes, is quite a usual feature on a sandy coast, as in Norfolk.® 


*h t ch throw*hght on tha pom. r ‘<km Tcnol!.* a P ud 0«i, ir, aede maiSsmt Ga.icmm, tr^cmUtitw 
marc moliiuH. mui^oque in iiwtmm plarkium v«,to. velifkaiione plena po rlU[n niVC5 ■ ^ fru . 

m ' n } a horrw ref«Krunt. The calmnc** change and ,bc wind veering in oust™ iTtht souih- 

T ™ ^ V rb T E " M ' 5851 1 lm ***** lo Mf Mcjp far kindly drawing my 

attention to tins poitajir, ‘H-emingly indiraimg an entry tq the port, T K 

1 This phenomenon a not paralleled at any other point at the mouth of the Tiber 

■ He imiancr* the feature called the ‘Great S an d Low- | n the dunes north-w^t Blakely, 







North Italy, Lf Motte. A rectangular earthwork of a little-known ivpc- probably medieval . 
in ihr Venertu t near the sites shown on Plate 63. It measure* about 250 -200 metres, with a large 

mrih nun part and iraee* of a wide ditch. Four equidistant parallel lines of country lanes, among 
fields of lucerne and scattered farms, show remains of an eai lier landscape of .R .man eenturiation. 
Sec p. fl68h Vet lien I photo. Crown Copyright Rrwnrd. 





t>7. l«B Mottk. a) abort, Profile of the inside of the west rampart, 
h Mon Profile ol' the outside of the north rampart. Its earthworks 
are remarkably well-preserved. Ph, Bradford, 195a. 






60 . North-East Italy* Pai-hakoya. The const ruction of this fortress town was begun in 
x 593 hy Venice; the ptan h the finest of its kind in Europe. 'Hie vast star-shaped defences are 
now nf purely archaeological significance and the town is known for its lace-making, See p, 1270, 

Vertical phoio, Crown Copyright Rtttn&d 








Ai’v^cnk Gruoovia. \ ci deal view showing the topography of this hill-top or 

\ eremgetom, the scene nl a lamo.Ls siege in 52 fc.c:. t| 1,ring Caesar’s invasions. The long rectangular 
platenn uutlnts the area of the late Iron Age hill Tort \. Gallo -Roman entrance. I site r>r 
Komao temple. Sec p. 263, Crown Copyright RtsrmJ. 
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He adds:—‘This kind of thing is very common, but it is almost impossible to 
give you a precise reason why it should happen in any particular case. Your 
problem, however, does suggest that a “low” of some kind developed here, and 
then, after that, wave action worked on material brought down by the Tiber 
and by other means and produced a series of ridges. All I would say, as far as 
this is concerned, is that “lows'’ of this sort are not at all uncommon, and you 
often find places where a series qf ridges temporarily gives place to an area where 
there are none and then again follows an area where ridges have been built*. 

Various attempts have been made to estimate the position of the coast line 
when Portus was first built. Lugli’s reconstruction for a.d. 14 shows the beach 
running straight north-north-west from the Tiber’s mouth at Ostia, as far as the 
south side of the Oaudian harbour w here it turned north-east and then north. 1 
Some consider that a large part of the right mole was backed by dry land from 
the start, while others think that it lay almost entirely in water. Lugli’s suggested 
coast line corresponds with the edge of the zone of firmer ground {pleistocene 
sands) whose importance has been emphasised above (p. 238),—and which gave 
a solid base for Ostia town and a good jumping-off point for the Clauclian 
harbour works. 

Probably the Claudian harbour was somewhat unsatisfactory from the first. 
The wind would easily whip up this broad expanse of shallow water,—indeed 
lac it us tells that in 62 a.d, some 200 merchant ships were wrecked inside the 
harbour, no doubt from this cause. 

It is not surprising, therefore, that Trajan built an improved and safer port. 
Of its construction we hear little from Roman sources* A scholiast of Juvenal 
noted that the Emperor restored the harbour and added a better one. The 
date c. 107 a.d. is generally assigned to the new port, but its completion must 
have occupied several years. One of Trajan’s coins shows a representation of 
it. Little need be said here of the famous hexagonal plan; naturally it gave 
greater security than Claudius’s excessively large creation, being deeper and 
smaller, and land-locked. Harbour facilities and access were more effective; 
the six quay sides (each 3577 m. long) gave ample space for berthing and 
unloading grain ships. Its clear-cut outline results from the extensive modern 
reclamation and restoration done by Prince Torlonia, on whose estate it now 
lies. Excavations and topographical researches described by Lanciani, Calx a. 
Lugli and others have located and planned numerous surrounding buildings. 
Regrettably, access to the port is very rarely granted today. 

The vicinity of the port became a true town, but because the area has been 
levelled, planted with trees, and ‘ripristinata’, air photographs have been of 
little help in locating buried buildings. Not resting content with re-founding 
Portus, Trajan built another harbour base near his villa at CtniumctlI q< j Civita¬ 
vecchia.® Although twice as far from Rome it was a better site, free from river 

1 Lugli and Filibectc, op. dt, carta I, 

Cp. S. Bastiauclli, (fenlumceftotj C&itnnn .'VoT954 fVol. XIV of fiith/t ftomana: Afwtidpi / Ctbfftr). 
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deposits, on a rocky coast with dear and not muddy water. Pliny describes the 
initial method of construction which was by dumping blocks of stone in the sea, 
as we still do. 

Portus did not become a munidpitm until the time of Constantine. Its history 
and that of the Tiber in the late Empire have been well summarised by Le Gall 
(Le Tibre dam VAntiquite t 321). References in the late 4th century arc all to 
Portus for maritime trade, not Ostia. In c. 409 it was attacked by Alaric; in 
455 Genseric the Vandal ruler disembarked here; even during the 5th to 6th 
centuries it is spoken of as active by Cassiodorus. But from the 7th to 9th 
centuries we hear little about it except the names of a few bishops. No doubt 
the silting of the port anti its physical decay were very marked by this time. 
Even the Fossa Dai ana became clogged and largely overgrown by the 12th 
century,—to be refurbished by Paul V in 1612. Among all the dismal break¬ 
downs of ordered life in the Dark Age#, the slow rotting of this port into a swamp 
must have been a great, though silent, tragedy. 

Verona and the River Adige in the Roman Period 

Now let us turn from the sites of ruined cities to the living towns in which 
the elements of the Classical plan can be usefully demonstrated from air photo- 
graphs. 

Verona (Plate 62) specially deserves illustration, not only for the clearly 
surviving outline ol the Roman city s street-plan, but also for its connection with 
the curious problem of the ancient course of the river. Turin’s plan is more often 
illustrated, but there the effect ol the appearance of the classical insulae is 
diminished by the surrounding grid of modern house-blocks on the same axis, 1 
which distracts the eye. 

At Verona the precursor of the Roman settlement was a Rhaetian tribal 
centre, probably with an oppidum on the commanding hill of Castcl San Pietro 
adjoining the east bank of the River Adige, on whose summit the Visconti 
later built their castle. It lay astride long-used routes of prehistoric trade and 
movement, and in Roman hands these advantages grew still more compelling; 
with one hand the site controlled the approaches to the Brenner Pass northward, 
and vrith the other the important west-east route that skirted the sub-Alpine 
foot-hills to reach the head of the Adriatic and thence to Balkan connections. 
Such a junction, at a good river-crossing, held the seeds of greatness. Travellers 
coming down the Brenner Pass and emerging into the great plain are always 
impressed with the strength of Verona’s situation. 

The archaeology of the Roman town-plan has been studied with care, notably 
by I. A, Ric hmo nd and \V. G. Holford (from whose account 1 I quote) and by 

Lr 11 ™** C ° mparc h “ iworatrueted plan of (hi* harbour will, the layout «r ,Ji C double port, a 

1 Papers qf the British School at Rome, Mill, 1935, 69-76. 
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Pirro Marconi* 1 The original Latin colony planted by Rome early in the ist 
century b.c. has left little trace, and has been 1 lost to sight under an Augustan 
standardisation like so many early foundations in Cisalpine GauL . , „ The 
Augustan town wall is not visible now but the inference that it bounded the 
rectangular street system can be confirmed at three points’. In its role of sentinel 
at the foot of the Alps, \ erona resembles the colonia of Turin which was founded 
c. 28 B.c. Professor Richmond has suggested that the rebuilding of Verona, in 
the form which survives, can best be connected with the preparations for the 
Roman forcing of the Brenner and conquest of Rhaetia, in 15 b.g, s 

Professor Fraccaro has emphasised 3 that the Via PosUtmia, which enters the 
city from the south through the Porta dei Borsari, provided the main N.E.-S.W. 
axis on which the orientation of th f, Roman plan came to be based. This 
strategic road, carried right across North Italy from Genoa to Aquileia, dated 
from the consulship of Spurius Postumius Albinus in 148 b.c. One feature which 
this air photograph makes dear is the alignment in parallel of the long straight 
street on the north hank (Plate 62) and the other main axis (N.W.-S.E.) of 
the grid of the Roman city. This street is the continuation of the Via Postumia, 
after its crossing of the Adige, heading eastwards towards Aquileia. 

The earliest known Roman bridge to span the river still survives as the ‘Ponte 
Pietra’, and perhaps part of it may date from as early as the period of the 
Republican colony. Probably it occupied the position of an even earlier crossing,, 
at the narrow apex of the river bend. This bridge lay off-line from the chief 
axial street {Decumanus Maximus) of the gridded plan. The main Roman bridge 
in Imperial times was placed a short distance downstream, at the end of this 
street. It is known as the ‘Ponte PoStumio’, but its remains have almost entirely 
disappeared. The suggested dates for its final collapse are conflicting. 

Plate 6®, and also the following photos in the same series, show a very 
interesting feature:—a small white mark in the middle of the shrunken river- 
channel, exactly on the site of the Ponte Pnstumio. This white spot may indicate 
the remains of one of the piles of the Roman bridge. At the time when this 
photograph was taken the level of the river was abnormally low. I specially 
selected this aerial view from many others, because the conditions which it 
recorded arc those which best showed the configuration of the river channel, 
contrasting its deep and its shallow parts. On Plate 62 the part which still 
contained water is the dark portion,—the white is exposed silt on the temporarily 
dry bed. It is important to note, — as we shall see presently w r hcn considering 
the original course of the river in the Roman period,—that the deep water at 
the bend naturally occurs on the north bank. Plate 62 demonstrates this fact 
clearly and conclusively, 

1 Hdw Jtananff, 193&- 

1 Another estimated date* between c. 25 and 20 b.c., was favoured by Frothingham, Reman Gttits in 
-V. Italy ami Dalmatia^ 1910. 

1 *La Via Postumia nclla Venezia*, in Britragt til term tmp&iisfiM K’uliwgtschichfe, Band l t p + 252 (Fest¬ 
schrift fur Rudolf Eggcr), KlagenTun., 1952, 
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At first glance, one might expect that the topography of Roman Verona, 
famous for its surviving architecture, 1 would be straightforward. This Is de¬ 
ceptive; in fact almost every feature bristles with problems, even the outline of 



Fie. 24 Topography or Roman Verona, and the ancient channel of the river Adige; the Hue 
of the Acqua Morte [compare the old loop at the bend farther south)* A Ponte Pjctra'; 
S _ ftrtunua [destroyed); C Ponte *Nuovo’; D Ponte ‘Ddle Nave 1 ; 

v /r Th 1 . j^f rta ’ G Theatre; H Amphitheatre; J Caste) 

\ eichio. *1 he medieval and later defences are shown in outline. See Plate 62 and p. 256. 


the walls* \ trona has all the qualifications for an ideal training-ground in the 
complexities of reconstructing a classical city 1 

This warning introduces us to one of the chief problems of the ancient plan. 


‘ E*. the remains of two of the Rom™ fthc ‘Porta del Bomri' and ‘Port* L»m*L the Arch of the 

SToS SSE&XZ Th a) t V a T hitiMtrC <i,ldudcd U« t OW1 win, in a e 3 al the 

time of the great Gothic rinds), and the theatre (becwwa the river and the foot of the Caste) S. Pietro hill). 
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VVas its grid of streets ever completed to cover a neat rectangular area within the 
river bend ? Richmond and Holford would conjccturally restore the original 
plan as a rectangle, designed to contain 8 insulae from north to south and 9 from 
west to east, ‘laid out in squares 260 Roman feet broad, 1 indicating plots of 
2jugera (240 Roman feet square), bounded by 20-foot streets, except the main 
streets which were wider’. If so, it would have contained the same number of 
square insulae as Turin. T hey consider that the space for a rectangular city was 
in fact available (ep. plan, op. eit. y 73) and suggest that important later changes 
in the course taken by the great bend in the swiftly-running Adige have eroded 
away the west and cost comers of the Roman street-plan, thus accounting for 
its rather lop-sided and incomplete appearance today. I shall confine myself, 
however, to the problem of the anchort river, 

To support the view that the river in Roman times followed an ampler and 
flatter curve, it can be argued that a part of this course is still preserved today 
in the prominent arc of streets on the east bank opposite the city. These streets 
mark the line of an old channel called the ‘Canale dell’ Acqua Morte’; graduallv 
they had encroached upon it until the last picturesque remnant was filled-in 
during 1891. Plate 62 shows the exact angle of this curve in relation to the 
other topographical features. It makes a good ‘problem picture’ to add to our 
‘gallery’ of ancient landscapes. 4 

It is geomorphology, the study of land forms, that must be the first ‘court 
of appeal'. The mechanism of meanders and their formation is known empiric¬ 
ally; it can be observed and tested endlessly. The verdict from this seems clear:— 
the ‘Acqua Morte’ must have preceded the inner line taken by the existing bed 
and must have been the main channel previously. If we look at other air 
photographs, or at the 1 : 25,000 map, we find the meander completed by an 
exact replica of this situation, only 1J miles south of the city. As would be ex¬ 
pected, we sec there an old spill-way loop that continues and completes the 
sweeping S-form begun by the ‘Acqua Morte’, while the modern channel (as 
in the city) takes the inner bend. Between them is a long, thin Island following 
the curve. 

The ‘Acqua Morte’ line is the earlier, but how old is it? A c. 15th century 
map® show's it as a water-filled loop, separated from the present river bed by a 
crescent-shaped island with buildings on it.* But the still earlier Carta Raleriana, 

1 Lugli, L’l/rbaniftid) dtttt' Antichiia od Oggi, 1343, p. 54, put* (heir modern lize u r, 71 X77 metres. By 
my calculation], and by Marconi’s, they average 73 to 80 m, square (excluding the street* round thecal: as 
at Roman Florence* Pavia and Piacenza. 

In hii article oil tlic Roman Venturiaied* landscape at Lucca* F+ CcutagnoLi has used a war^tune air 
photograph very effectively LD show ihe remaining traces of the crnirte of the river Awer in antiquity; it 
later abandoned this for a shorter course (Atntrclut) which the modern R. Serchio still fallows. The sequence 
makes an interesting comparison with events at Veram, although at Lucca ihe open plain gives a different 
gcomorphological selling. Cp. Studi EtnucM, XX* 285-90 and Tay. XVIII, 

a In Eiadcgo, Verona ('Italia Art utica" series}* 3rd ed,, p, 141, 

* Eiadcgo, p r 3 48* has a 17th century view of the island which shows long breakwaters projecting from its 
north end to prevent the main river from reverting to its 1 Acqua Morte 11 course. 
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apparently of the 10th century, 1 shows one channel only, and Professor 
Richmond has urged that this represents the river in Its ‘Acqua Morte’ course. 
If two channels and an island had existed at that time one might expect them to 
be shown, the view of the town given by the Carta Rateriana can be considered 
reliable in such matters, then the development of the second, and existing, 
channel must be later than this. Wc know, however, that it had formed some 
time before 1336* when the ‘Ponte Nuevo** was built across the present river 
bed to the island, replacing an older wooden bridge. But the blunt fact is that 
it is not yet know*n precisely when the present course replaced the ‘Acqua 
Morte’ as the main bed, 3 

We have, however, an archaeological due to help us with the ‘Acqua Morte*. 
When embanking the left bank of the riser, in the late 19th century, traces of 
the north bridge head (or a pile of the first arch) of the vanished ‘Ponte Postumio* 
were found embedded in buildings ‘some distance behind the present river 
bank. The Roman river evidently came so far over to this side that it was 
aligned straight towards the ‘Acqua Morte* course; and the high hanks on cither 
side below the Caste! S. Pietro would tend to act as a funnel to send it down 
this course. 

A critical examination of these and other points docs lead to the conclusion 
that the ‘Acqua Morte’ channel existed in Roman times. Marconi in his useful 
monograph* agrees to this, but he will only allow that it was one of two channels 
enclosing an island* between them, thus eliminating the possibility of a completed 
eastern corner in the Roman city’s plan. However there is no escaping the fact, 
morphologically, that the ‘Acqua Morte 1 course came first, and in Roman 
times it could only have been either the main and only river channel, or already 
a spill-wav. To prove Marconi’s case, therefore, it would be necessary to show 

1 In Biftdego, p- i» 0 ; Marconi, p. to; and Eneichptdia Italians, ‘Verona 1 . Rated u» was Bishop of Verona 
itl the 960’*; sickened by local rivalries he relumed to hi) monastery in Flanders. The Carla Rateriana was 
included in his MS., formerly in a monastery in the diocese of CambraL Cipolla {Compendia della ItOfitt 
politic a di Verona, 1899, 71) stated that the MS, was losr, believed burnt during the French Revolution, and 
that the existing copy of this topographical view of the town was made in the eighteenth century. Its details 
are accurate as far as we ran check them, but its perspective is carefree and adapted to fill the space. 

1 Destroyed by the (loud of 18&J, and rebuilt as the 'Ponte Umberto'. The great embankment walk along 
the river were built at this time. The position of the 'Pome dell? Xave\ originally built in 1373-5, confirms 
chat the width of I he * Acqua Morte' had gTeaity diminished fay then. 

* One hypothesis might seek a connection with the period ‘towards 1154* given by fitadego for I he 
collapse of the remains of the ‘Ponte Post undo* (which was not shown on the Carta R at eri ana, probably 
because it was in mutts and or only antiquarian interest). It was also, apparently, about the mid-Wth century 
that the Adigetto canal, starting the Castel Veeehio, was cut across the base or the river’s huge loop, 
primarily for defence but also perhaps to relieve pressure down-stream at a period when river-control was 
experiencing special difficulty, Verona's history under the Commune is still relatively obscure, 

1 He rejects, as Medieval, the alleged pile of a Roman bridge across the ‘Acqua Morte’. 

* It must be noted that geographers are willing to explain the causation or this island in terms or a spill¬ 
way (he. a previous course still kept open but of lesser importance) but net in terms of a braided river (he. 
the two Channels were not equal partners that formed simultaneously as a result ora reduction in the volume 
of water, leaving an island 'high and dry* between). Verona is too close to the mountains; the longitudinal 
profile at this point is still sufficiently Steep to prohibit a braided river. 
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that the existing river-bed at this point (e.g. at the ‘Ponte Nuovo 5 ) is at least 
as old as the Republican period or earlier. There is no evidence for this and the 
suggestion cannot be entertained at present. 

However, the present crux is now the age of the existing main-stream, rather 
than of the ‘Acqua Morte’; it is a most attractive problem for open-minded 
investigation. 

The conservative nature of the street-plan is matched by that of the girdle 
of fortifications, whose perimeter is partly shown by Plate 6a. The wails of 
circumvallation were improved by stages 1 throughout the Middle Ages, espec¬ 
ially by Can Grande della Scala (14th century), and by Sanmichelc (1527 and 
later), Comparison of the 15th century map, which I have mentioned, with the 
air photographs, will show that the course of the enceinte has scarcely changed, 
though it was strengthened by tltt: Austrians in 1814, when one of the four 
fortresses of the famous ‘Quadrilateral’.-Only in the 20th century has Verona 
spread beyond the walls. 


Roman Planning at Piacenza and Pavia 

The nodal setting of Piacenza (Plate 63) is so striking as to merit inclusion 
here, though its plan in some ways merely echoes that of Verona. The outline of 
its grid of Roman streets is equally well preserved, and is only rivalled by that 
of its neighbour Pavia. But it is an interesting paradox that there arc com¬ 
paratively few' traces of Roman buildings above ground. Like Verona it had 
outer chains of medieval and later fortifications, though never on as large a 
scale; these lie on both sides of the Po and agricultural levelling is rapidly 
adding many parts of them to the field archaeology of military history. 

The site became important to the Roman Republic as it commanded an 
important passage across the Po, an advanced base for any ‘big push* to the foot 
of the Alps in the conquest of the valley. Placentia was first founded in 218 b.c,, 
very much an outpost ‘in the air’. Even then* it was probably intended to be 
the anchor of a Romanised version of an earlier ancient route dow-n the valley,— 
although continual fighting in fact delayed the laying of a Roman road (the 
Via Aemitia) until 30 years later, in 187 b,c. By 183 Piacenza had been joined 
by other new coloniae along the road, at Bologna, Parma and Modena. All these 
towns later received further colonists (veteran soldiers of the Civil War) between 
40-20 11.0,, and there is still some uncertainty as to how far Piacenza’s street-plan 
was re-developed in this later period.* 

The square insulae of its house-blocks are very' clearly seen. They average 

1 Tor detail* see Da Li*ca„ Lafariificazionedi Verona, 1916. 

* Tenney Frank argued that the town was probably first founded 15 miles to the wesc of its present site* 
ep. L Placentia and the battle of the TrebLa a h Journal of Roman Studies IX? 1919. 

3 For the history of Placentia, see Prof. G. ManeinPs valuable account ‘Le Colonic ed i Mmucipi Romani 
dell 1 Emilia Occidental in BmBa Romam, voL it (1944)? and Bormann* €J r L. y XJ t i T p. 243. For the 
Augustan rebuilding at Verona, Pavia, cte , sec Papers of f ht Rr, Sch. at Rvme t 1955* 97. 
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c, 260 feet square, excluding the streets round them,—approximately the same 
as at Verona. The lines of the Via Aemilia , the Via Postitmia, and other Roman 
roads 1 boldly converge on this point, and the air photograph conveys visually 
(and more effectively than much description) the unwavering determination 
and ruthless confidence of the Roman field-engineers. The axis of the street- 
plan is taken from that of the Pin Aemilia, The whole picture, mutaiis mutandis, 
gives a forcible impression of what Romamsation meant, and still means, in 
Europe. 

Piacenza in peaceful times is prone to vegetate and to-day it is, it must be 
admitted, among the less inspiring of Italian provincial towns. But by reason 
of the site, which lay at the root of its origins, it is in war-time that it comes to 
the fore, and perhaps it experienced its greyest days, in fact, over 2,000 years ago 
when first founded. V 


From this period we have an eloquent record of the dangers and difficulties 
that could affiict the creation of a new Roman town, and we can also most 
clearly perceive the rigours that must have accompanied the early attempts at 
ccnturiation round it. Placentia and Cremona were settled in the same year as 
Latin colonies with 6,000 families each, large numbers suited to exposed positions 
in hostile territory. And for the whole of the first generation both wore to be 
continuously in the front line*. It was in the spring of 218 b.c. (ancient tradition 
stated the exact day, 31 March) that Placentia was inaugurated. Almost at once 
news came of Hannibal s approaching army, and emergency measures were 
taken to speed the fortification of the settlement, while all colonists were 
ordered to be in residence within 30 days (Polybius, III, 40). We may imagine 
the stragglers, urging ox-cam piled high with household gear. All round, 
the tribes of the Boii and Insubres took the war-path, swept over the terri- 
tory just allotted by the Romans, and closely pursued escaping settlers, who 
found refuge in the Roman town of Afutina (Modena). Among these fugitives 
were the tnummri, three commissioners who, we are specifically told, had been 
sent to allot the lands i,all men of high standing, one an ex-consul the others 
cx-practors). They requested a parley with the Boii, who agreed but then seized 
them as soon as they were outside and took them captive to Hannibal Back 
in the embryo town of Placentia only December had been reached before it 
became the shelter for a broken Roman army, soundly defeated at the Trcbia 
nearby . It was not an auspicious beginning to 2,000 years of urban history 
But the colony managed to keep going, and in 207 defended itself against 
a siege by Hasdrubal. Tins, and still more an attack by Gallic tribes in 200 
reduced it to a sad condition. The Gauls, says Livy, after plundering and burning 
most of the town, left barely 2,000 men alive among the flames and ruins before 
they went on to Cremona. Five years later a consular army quartered here was 
used to rebuild the destroyed portions of both towns, as an emergency measure 


*v* mu 203-M* Se<? Milekrndnek, Roman Town Planning Artha*>! m , 126-33 



South Ikance, Carcassonne. A contrast in planning* Ai die lop ihr oval Cite represent* the 
type r>r the small fortified hill-top town which in Europe dates buck into prehistory. There is a double 
1 i ne of wa II* wit 11 level led ground t he * Its Li 1 between; i hr 1 i ncs a re mai nly ] 2-1 3 i h cent 11 r v vvi i h R< rn m n 
masonry in the foundations* The Cite was "lord-centred 1, 011 its Chateau. Below is the* larger town, 
on die plain For a growing merchant bourgeoisie, Ies griddrd plan i% not Roman hut dal« from the 
14th century* it is 'market-centred*. See p. ii 55. Vertical photo* Crown Copyright RrirnvtL 











7 1 - Dalmatia, Kacilha Dl hkovmk •. Srltiid in the 7th century l>y Romanised rciinjet's from Slav 
raid*. A well-preserved example of a city-port which was one of tin medieval Small Powers’, The 
cultivated coastal strip is sharply contrasted with the bare mountains Inland, climbed l>y a zig-zag road. 
Set- p. 273, Vertical photo, Crown Copyriakl Rrmved. 
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But even in igo the two were still in the doldrums, and were obliged to send to 
the Roman Senate a delegation ‘who complained of the shortage of colonists, 
some having been taken off by the fortunes of war, some by disease, while others 
had left the colonies from reluctance to live with their Gallic neighbours’, 
‘Reluctance* puts it mildly and Livy’s word is Medium; the fact could no longer 
be disguised that after a lifetime of misery and hardship the settlers were, as 
they would say to-day, ‘fed up’,—even their jugera could not induce them to 
stay,—and one can scarcely blame them ! Events must have played havoc with 
regular cultivation, leaving ruined farms, grass-grown roads, and raw holdings 
carved from the ‘outback’ reverting to bush. To many, farming under such 
conditions must have seemed 'spes ad vanum et irritant redacta it was a critical 
moment for the survivors. To save* the situation 6,000 more families were 
dispatched to reinforce Placentia «,ud Cremona. With this blood transfusion, 
and the arrival of the Via Aemilia and better times, Piacenza was at last 
securely launched on its long life. It may well be, as Tenney Frank suggested, 
that the commissioners appointed at this time did more than reinforce Placentia 
and that they refounded it on a new site, in its present position* 

It is natural to add the plan of Pavia ( Ticitmm) beside those of Verona and 
Piacenza. Although its Roman street-grid is famed for its good preservation, 
the plan is rarely published 1 and I have not seen an aerial plait of the ensemble 
in any of the works available to me. The layout of the axial streets of Ticinum 
can be clearly recognised on Plate 64. The Roman city was of rectangular 
shape, longer from east to west than from north to south, and it spread to the 
river bank as happened at FlorenHa. Its Cardo Maximus was aligned towards 
an important bridge which spanned the river approximately where its medieval 
* successor stands; piles belonging to the earlier bridge have been found. We know 
that already during the second half of the tst century b.c. the tow r n was a 
flourishing municipium. The centuriation of its land to the north could tentatively 
be put at about this time,—and possibly also the street-grid, although this might 
have earlier antecedents under the Republic. But it is proper to add that neither 
the rural nor the urban grid is securely dated as yet. The fundamental fact is 
that the survival of Roman Pavia’s plan is a practical demonstration of history* 
The adamant preservation of its streets testifies to its vigorous continuation 
of European city life, later as a Longobard capital and as a renowned medieval 
university* 


France: the Ofpidvm of Gergovia 
But it is time, now, that we considered the position in other countries. France 

1 The best topographical accounts arc by Taramr]li h NoHtk degli $cai'i T i8g4 T 74-89, ?ind G. Noeca* Atti 
del III Congress® Jfti&imal* di Studi Romani, 1034, 415-23 and lav* LX (sSceErh-plan). Sec also Fraccaro, Alti 
r Aftm, del IV Congt. Stitricv Lombard# 1 1940, for the cent uri.it ion and road tornmuiLka lions* Soriga, Ptida 
(Italia ArtLstica series) reproduces two early views of she city: the fresco off. 1522 in S. Teodor o and a plan 
drawn by Claricio in she late ibth century of the fort ifirasionsH The angular outline of this later enceinte 
can be seen on the air view. 
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offers considerable* and as yet scarcely touched , possibilities of systematic aerial 
research on prehistoric and historic sites. Its Neolithic 'camps' and its Gallic 
oppida (tribal hill-forts of the Iron Age) arc two outstandingly suitable subjects, 
Plate 69 illustrates Gcrgovia in Auvergne, a good example of the latter class* 
to contrast with the urban foci so far described. This is a site whose topographical 
setting is well demonstrated from the air, but there are other less famous oppida 
of more complicated structure {e.g, those in Brittany) which would prove more 
suitable For making aerial discoveries. But its historical associations have always 
given it pride of place*— a focus of that early French ‘resistance’ movement 
once described so forcefully by Naomi Mitchison in The Conquered P 

The famous siege took place in 52 ilc + when Caesar, after subduing Avaricum 
i Bourges) turned south to strike at the Arverni in their stronghold* Gcrgovia* 
Marching down the AJlier he would have\een the site while still 20 miles off, 
and approaching would have watched the massive hill grow to dominate the 
scene and the road to the south. The steep-sided rectangular plateau rises at 
its cast and west ends to 2,400 feet above sea level and 1*200 feet above the 
plain; a great natural fortress of commanding aspect with a view r of an immense 
panorama from the top. 1 he summit measures about a mile in length and one- 
third of a mile across* The terracing on its slopes is natural, but accentuated 
by^ cultivation. This air photograph (taken in March) effectively shows the 
relief 1 by shadows especially along the east and south escarpments* although in 
consequence of the angle of light the relief of the north slope is less clearly 
emphasised; thus exemplifying an inherent difficulty in the photography of 
such sites. It also adds topographical detail to the French maps on which the 
plan in the excavation report had to be based. 

Pai t of the rampart along the south and west edges was excavated in 1954.-37 " 
by combined Anglo -1 rench efforts* 3 and in one season's work the present writer 
joined. On the south the defence was a dry-stone wall perched above a vertically 
sharped rock-face with a flat berm at its foot. The western defence was similar* 
with a dry-stone wall 7 feet thick. No trace of defences w F ere noted on the north 
edge, but perhaps landslides had destroyed them. There is only one obvious 
route (be. From the neck of the plateau) by which to enter, and the modern 
road also follows it* past an excavated GalloRoman gateway (Plate 69), 

1 he suilace of the plateau was split up into small fields or paralUs in 1795? 
belonging to the village of Gergovie visible on the south slope* but long straight 
boundaries ol piled stones were earlier described by Pasumot in 1 76^ (quoted 
by Mrs. Brogan). 

The site falls into place among the many tribal hill-forts built in opposition 
tu the flooding-in of the Roman armies ever deeper into Gaul tow-ards the 
Atlantic coast, tor a brief breathless space Gergovia became the centre of 


■ ^ an0 u«r *ir phot-^ph of Cergewa, cp Ch.^rl LauW, Ph'tognphm AM***, .»!, 

figs, 84-5; the direction of l\ghi was less sa i ufapiory t w *howing [he relief. 

1 See O, Brogan and E, Destngcs, Arth, Joam 97f ig^, i 


265 


THE CHANGING FACE OF EUROPE: CLASSICAL AND MEDIEVAL 

Gallic resistance. Whether the line which Vercingetorix drew for his fortress 
happened to enclose a Gaulish village or a chieftain's dwelling we cannot tell. 
No such trace has yet been found, but the plateau is large. . . . But it may be 
stated with confidence that, whether or not there was some Iron Age settlement 
on the hill-top, the great area enclosed by the defences was due to military 
requirements and not to the need for defending a large Gaulish metropolis 
After the resistance movement had collapsed a fairly large community con¬ 
tinued to cling to this bleak mountain top, but by the and century a.d. the last 
remnant had abandoned it for the plain below (with its newly founded Roman 
town of Augustonmetum, Clermont), until only two small Romano-Gal lie temples 
remained. Gergovia is a good example of those transitory prehistoric forts 
which never grew into towns. * 


Carcassonne 

The choice of Carcassonne (Plate 70) to represent the fine medieval town 
plans of France was made after consideration, for several reasons. To begin 
with, the contrast between the 'old style' Cite on the hill and the new' style 
Bourg across the river shows clearly, within the compass of a single photograph, 
the differing character of the primitive hill-top refuge town of jumbled streets 
(occupied continuously from Roman times) and the larger planned creation 
of the latter part of the Middle Ages in which trade was the prime consideration. 
It would be difficult to find better examples of these two fundamentally different 
types of tow r n in such close proximity and relationship; and, in a sense, Looke 
hecre upon this Picture, and on this’, would seem almost sufficient comment. 
But while both have attracted so much attention they are usually illustrated 
apart; and even such an authority as Lavedan omits their plans altogether in his 

Histoire de CUrbanisme — Antiquite-Afqyen Age . 

In the present context w r c need only recall a few 1 essentials of their history. 
The Cite stands on an isolated hilltop,—an acropolis siting of the type which an 
Iron Age Gaulish hill-fort refuge naturally chose. But its known history begins 
as a fortified Roman town commanding the important road-crossing over the 
R, Aude. In f. 436 a.d, it was occupied by Visigoths in their sweep across 
France, and continued as a Dark Age stronghold. Lor a brief period in the 8ih 
century it was seized by the Arabs. For many centuries after this it had a natural 
importance as a pivot in the frontier 'march' between the feudal powers in 
France and Spain. Besides the Roman substructures, trench archaeologists 
in the past have distinguished three chief building-periods in the defences, 
(<j) 5th century ‘Visigothic’, 3 ( 5 ) 12th century, by its hereditary counts the Trcn- 


* op. fit., 33-4- 

* But accord ins to Other and recent opinions, I he 'Vmgothie r structure are more probably Luc Roman. 
I have to thank Mr. C E. Steven* for information on thii point. 
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cavels (especially the chateau), (c) 13th century, by the French Kings (notably 
the circuit of the outer wall). 1 

In the ‘crusade' against the Albigenses that began in 1209, the feudal nobles 
of the north of France set themselves implacably to conquer those of the south 
and ended in wrecking the brilliant Provencal civilisation. Their ruthless 
ambitions and the operations of the Inquisition in wiping out ‘heresy’ can be 
read of elsewhere. These blood-stained years arc among the saddest and most 
shocking of the whole Middle Ages. The power of the Cite was dimmed, when 
finally annexed in 1240 to the Capetian monarchy. Louis IX at once ordered 
the ‘presents’ From the Cite to be settled on a new site which was begun at its 
foot on the same side of the river, but in 1262 the king moved his new Bourg 
to the opposite bank. In 1314, merchants masked for royal permission to put up 
additional buildings at their own expense, and requested as a ‘quid pro quo’ 
that the king should concede them the right to two annual fairs and a market. 
This bargaining was an interesting and curious episode. In 1355 the bourg was 
burnt by the Black Prince and rebuilt on the chess-board plan.® The original 
circuit of its walls is today represented by the tree-lined boulevard . T he street- 
plan of the Cite was focussed on the Chiteau,—‘lord-centred’’ but in that of the 
new town it was the market-place that had the dominant position. 


Italy: Medieval Planning at Castelfranco, 
ClTTADELLA, AND THE SlTE OF Lfc MoTTE 

1 should have liked to include here an extensive series of air photographs 
of ‘villes ncuves', which so well illustrate certain features of medieval town- 
planning, but I must postpone this to another occasion. The bastide in France, 
the borgo nuovo or casale in Italy, and similar ‘de novo’ foundations in other parts 
of Europe are very- suitable sites for study by air photography, 3 with their 
systematised or grid tied plans. Researches on the structure of such town plans, 
and the arrangement of the chief elements in them, have already given much 
useful social and economic material for the period. Even formally" their regular 
street-systems are of interest, as illustrating an aspect of medieval thinking which 

1 The double line of walls with 54 lower* which trowm die hilltop is in s 0tee ways the finest surviving 
1 sample of mh to 131b century fortification in Europe, The outer circuit measures over j,6ao yardv 
There were only two entrances (on east and west). The ChAieau, built against the inner wall, is surrounded 
by an enormous ditch crossed by a single narrow bridge, which is protected bv a semicircular barbican. 
There was formerly an outwork below the bill, towards the river. One of the two river bridges is medieval 
the other modem. The protests by FWper Mtrimfa and others [1835-50) against the steady destruction 
of the walk led 10 ihe well-known, restoration by Vitrilei-Le-Duc f 1855-73). 

■ ’La proportion d« echiquiers rjguEicr* I'accrolt sensiblement 4 la fin do XIII slide et au dibut du 
XTV J ; ep, Lavedan, cii ri 367 h with examples. 

* This has never yet been attempted systematically. Many important sites of this kind are still Imper¬ 
fectly mapped or insufficiently known. Lavedati included an oblique aerial view of Aiguca Mortcs in his 
Hutto" dr i'Urkanumr, Vol, f, plate XV; and also one ofBraru and of the Cite at Carcassonne (pi, XIII). 
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is sometimes overshadowed by the apparent lack of attention to planning which 
often appears to dominate the medieval scene. 

It was not easy to choose one or two to represent those in Italy. Finally, I 
selected a group of three neighbouring sites apparently related to one another,— 
and presenting an interesting and unfamiliar problem in archaeology. In 1952 
I visited them to compare, and examine, the ground and air appearances, 

These sites lie close together, strung out in a straight lute, from 26 to 28 miles 
N.W. of Venice in a very fer tile, flat and monotonous landscape which can have 
changed little since it was partitioned by the grid of parallel Roman roads 
(‘ccnturiation’) which still survives and lends it some additional interest to the 
archaeologist (see Plate 66), Ordinarily, the traveller’s eye would hardly 
notice these parallel lines, obvious though they arc from the air, for it is very 
‘close’ country, with visibility restricted to a minimum by innumerable hedges 
and trees along tire inter-field ditches.* The first of these sites, Castelfranco 
Vcneto (Plate 65, A) was founded in 1199 by the people of Treviso 1 as a fortified 
outpost against those of Padua. In 1210-11 came the riposte, the foundation of 
Cittadella (Plate 65, B), only 7 miles to the west, as a rival colony, constructed 
by the Paduans. Its architect, it is said, was Benvenuto da Carturo. 

Both of these new towns were, initially, sited for military' ends;—at the 
crossings of a west to east route with others from north to south. Both were 
girdled wiih a towering wall of red brick on top of a steep earth rampart that 
was built of the soil excavated from a broad water-filled moat dug all round. 
High towers and symmetrically opposed gateways completed the defences. 
Both conformed to the accepted military principles of the day* in outward 
essentials,—but in their internal planning 3 it would be natural that such 
conscious rivals should choose differing methods. Castelfranco is a square within 
a square, an inner street repeating the line of the walls, while Cittadella is 
divided by long parallel streets, themselves crossed by others, designed as a 
perfect grid of square house-blocks resembling Roman insulae. 

It is recorded that Castelfranco took ten years to complete, and employed 
1,000 labourers, plus 500 bricklayers under a master mason with 4 assistants. 
Once built, 100 families of good birth were sent there, with grants of houses 
and farms, exempted from taxes (hence its name, castrum Jrancum). Administra¬ 
tion was in the hands of two councils; and fourteen caste Hi and twenty-seven 
villages were also under its authority. The commune of Treviso also sent, as its 
special representatives, two consuls aided by twelve guardians. The political, 
civil and penal codes were Trevisan too, and lasted up to the fall of the Republic 
of Venice in 1797. It was not long before Castelfranco was put to the test, for 
in 1215 and again in 1220 it was besieged by the rival Paduans. A little later 

3 The Enckbprdm Ifatimn in ita article on (p. 487) incorrectly states that C^utdfnineo was built 

by the Paduans, an d Ciitadcila by the people of Vicenza. Bui in its artidcs on "Caudfraneo* and on *Otta- 
delh + the correct founders are given. 

= The best detailed street plans are those in the lar^e Italian atlas Atltmft dii Tipi Geogrefici (T&v* 71), 
from the 1 : 25,000 map series. 


* 
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it came into the hands of Ezzelino da Romano, the ambitious podesta of Verona. 
He held the Italian approaches to the Alpine passes secure for Emperor Frederic 
LI, who stayed at Castelfranco on several occasions. It retained a military 
importance up to the early part of the 19th century, as a nodal point of strategic 
roads, and a key-point in both Austrian and French campaigns. 

So far I have only been concerned to illustrate these two excellently preserved 
examples of medieval town-planning, which are still insufficiently known. 1 

1 wish to turn now to an interesting and mysterious earth-work that lies between 
them (Plate 66';. This is the site marked on most maps as Le Mode, 47 km. due 
west of Castelfranco, and 1 km. south of the west-east line of the trackway which 
marks the Raman Via Postumia. The survival of a complete ancient earthwork 
amid the intensive cultivation of the Po.Valley is notable in itself. Plate 66 
shows its plan today,— a large and impressive rectangle, c. 250 x aoo metres, 
enclosing an area about equal in size to the interior of Castelfranco. Plate 67 
shows ground photographs of the rampart, up to 15 feet high, steeply sloping 
on both its inner and outer face. It is complete on all sides except on the cast 
where part has been levelled by a farm, and it is apparently of piled-earth con¬ 
struction (as far as could be seen from a section on the east side, which we 
examined in 195^)' The soil was obtained from a broad ditch outside, now 
almost levelled and filled by cultivation. Inside, the ground is absolutely level, 
without any traces of substantial permanent occupation. Only excavation, of 
course, could reveal the post holes of timber buildings. The line of an ancient 
trackway leads directly to Le Motte from the north-west, and there was probably 
an entrance to the site at this point. This old road runs in a straight line for 

2 to 3 km., though some of it survives only as a field-bound ary. It crosses the 
track of the Via Postumia obliquely, and as if the latter was then of little im¬ 
portance. 

Parallel with the Via Postumia, and with each other, run the west to east lines 
of minor roads at regular intervals, four of which are very clearly seen on 
Plate 66; these represent part of the surviving framework of land partition by 
the Roman method of ‘eentunation’ described in Chapter IV, The topography, 
and traces, of this great system of Roman agricultu re, between Pataviutn ( Padua) 
and Aeelum (Asolo), have been admirably described by Professor Plinio Frac- 
caro.* I have already commented on them (pp. 160 and 169), and it will be enough 
to emphasise here that Le Motte’ is clearly a later interpolation, and pays no 
regard to them. 

Local archaeologists have occasionally attempted to date this site, which in 
spite of its size is comparatively unknown outside the region, and is still an open 
problem. The best account, hitherto, is in the volume by Alcssio De Bon a , He 

' Lavedan, for example, in ha famotu Hitter, <U PUrtmimt'. vol. i, AnlipsU—Mynt A<r t iqa6 f do« not 
mention Castelfranco Vmeto, and gives one line (but no plan) to Ciltadrila, which, he said, was built by 
I he YrncliartsT 

* Tn Siudi th Antif'hitd Cl&ttXd Officfti U Emanuth Ciacm T 1340, 

> La tolBKiwiiov M BtrUc cl Piet*, Bassaro, <337, p , 131 1* Bon mentions (p. 136) an 
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could find no trace of Roman pottery or roof-tiles inside the ramparts, and 
neither did my search in 1952. Bui he concluded that it should probably be 
considered a camp of barbarian auxiliary* troops of the late Roman Empire, 
although he admits that the absence of any finds which could support this view 
is strange. 

However 1 do not think it is necessary to seek this hypothesis. 1 would suggest 
another possible explanation, which seems better to fit the facts as far as we 
know them. The site is perhaps to be understood best in relation to the medieval 
archaeology of the neighbourhood, and to Castelfranco and Cittadella in 
particular. Le Motte stands watchfully adjacent to the road between them (sec 
Plate 66)—an important medieval west-east route as I have shown above, 
and apart from this there is no obvious explanation for the position chosen for 
this site. Its well-preserved earthen rampart, in character and profile, is similar 
to that of Castelfranco, although of course much smaller. In a short-lived or 
temporary fortification a palisade on top would take the place of a wall. From 
its close proximity (3 miles) to Castelfranco it is improbable that it was ever 
intended as a new township, even by Castelfranco’s rivals. 

But Lc Motte might well be connected with the sieges of Castelfranco by 
Paduan forces in 1215 and 1220, as a siege-camp for the heavier baggage, 
fortified against attack; at a safe distance from a surprise sortie by the towns¬ 
people,—and also as a forward base from Cittadella along this important road. 
Perhaps a map which names it ‘Motte di Ezzelino da Romano’ has preserved 
a correct tradition. He * 1 was very active in campaigns in this area, while attempt¬ 
ing (successfully) to lay his hands on Castelfranco and other towns, during the 
second quarter of the 13th century. In either case, the function of the site would 
have been similar, and the difference only a matter of a few years. Even a later 
date would not be out of the question, for during the 14th century* Castelfranco 
was an important nodal point in the struggles large and small within this cockpit 
of the ‘jt/aroa’. Ludwig of Hungary tried in vain to capture it, in 1357 and in 1378. 

Excavation (not yet attempted) is naturally required,—but special attention 
would have to be given to the traces in the soil of the plans of temporary structures, 
e.g. timber buildings, palisades, etc-, in post-hole form. The technique would be 
the same as that already perfected for excavating prehistoric hill forts in Western 
Europe, and now applied also to medieval sites in England, Scandinavia and 
Switzerland. But the field archaeology and excavation of medieval sites in Italy 
has still a long way to go. The examination of a suspected sicge-camp would be 
a valuable contribution. 

earthwork at Cas'dEn di Godego, a mile or two N.E, of Le Motte, which was also formerly thought to be 
Roman or even Gothic but now is believed iq be Medieval. 

Ot her comparisons with Le Mot le would be two reclangular earthworks an the plain east of ihe TagJta- 
mcn to j *11 Caateliiere■ , nrarGradisea, and 'll Gtetekrio* near Savalorm (map sheet 25, III, S.W.). Compare: 
earthwork £ W. of Trebasileghe* 3 .W. of Treviso (Sheet 57, IV f NW), 

1 Eizelino til da Romano (1194-1*59) warlike ruler of Verona, Vicenza and Padua. Married (1236) 
SeJvaggia* natural daughter of Emperor Frederic II. 
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Finally, it is of interest to compare this earth-work with the plans of others, of 
proven medieval date, which 1 recorded from the air in Apulia in S. Italy; 
particularly with the rampart round the abandoned 13th century village of 
II Casonc; 1 and with the innermost rectangular earth-work of the deserted 
medieval village (and paiacium of Emperor Frederic II) at San Lorenzo.® As all 
those Apulian medieval earth-works are to be discussed in detail in a Report of 
the Research Committee Society of Antiquaries, covering the field-work and 
excavation under my charge in 1949-50, I must not anticipate; and it must 
suffice to refer to the results already published in preliminary articles. I may 
make mention, however, of the earth-works of a suspected medieval siege-camp 
of the Angevin forces (perhaps of Charles II in 1300) set up a mile or two outside 
the town of Lucera, which we mapped from the air, and have briefly recorded 
in an Interim Report. 4 


The Fortress of Palmanova 

Air photography is a particularly appropriate and useful method of recording 
and comparing the surviving examples of the immense sprawling plans of 
fortifications in the early Age of Gunpowder, Some are ’well mapped and 
studied,* a few hackneyed by too frequent illustration, but many are poorly 
published or known only to a limited degree (even though their literature, as 
a whole, is copious and extends back to contemporary 4 sources}. 

I he artificial and specialised nature of these defences has already made them 
a part of the archaeology of the Recent Past. Many are being damaged or 
levelled as towns expand, and the study of some of them runs great risk of 
neglect until it becomes too late. The Balkans can show particularly interesting 
examples, connected with the offensives and counter-offensives on the swaying 
frontier of the Ottoman Empire and Christendom in the early 18th century. 
The great fortresses of Pctrovaradin (Novi Sad) and Komarom on the Danube, 
and of Arad,—to mention only three of the finest,—with their concentric rings 
ol overlapping angular lines of ramparts resemble the huge blossoms of prize 
chrysanthemums! Kailovac is also a good case. In the later 15th century 
the gun had been more than a match for walls of medieval build, but in the 
16th century, as Sir Charles Oman pointed out, the resources of scientific 
fortification developed so fast* and so far that for a time it curtailed the domin- 

3 See 'Buried Landscape* in Southern Italy*, in June 1949, plate Vh. 

1 Ibid., plate VL 

1 June 19501 p« 91. 

1 l,.g* those in Prof; F. L, G-anshof s excellent monograph, Elude jut U dfrvfaftptmtni efci ml Us mire Loire 
et Rhi ?1 au Afqytn Age, Bn4xell« h 11443, 

* In the iliih century, artists, princes, and men of letters were all concerned with the concept and 
planning of new ‘ideal’ fortified chits. Dflrer, for example, drew a fin,; regular ’blue-print’ plan for one 
(1547). The work or the 16th century German, D. Speckle, and of Perret and Vauban in France, is well 
known* 

* u » intended to belittle the often decisive rile of artillery In the field battles of the period. These 



7^. Ohtiquc view of tlic Hellenic city looki ng eolith. Rotiam left: remains ol the Sacreti Lsikc t with the rectangular Aijura o! the 

I talian trarten behind. Ai iFir centre or the photograph is a group nf sanctuaries. Beyond, un the coast, were the commercial quays. 

See [i* 27.J, PfmUt: (*rrefc Cowrumeu/ Gmfof*knt Scrdre- 











73 - Rhodes. A vertical air- pFmid which maps ihe precise 
f ounst- or straight mads and other features in, and round, 
ifu 1 present city which have preserved remains of ihe 
Cla^sicnI city ^ i^ritldcd layruiL See Fil^„ ij and p„ 377- 

Crmtm Copyright Awmrf* 
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ance of the artillerist. Hence sieges of strongpoints became frequent and pitched 
battles rarer. ‘The engineer replaced the old high-lying walls of towns with 
new, low, bastioned enceintes, shielded with ditch and glacis, and thickly 
gunned on points that gave cross-fire. The fortification of places like 
Milan or Verona was an immense task, but well repayed the trouble and 
expense.* * 1 

Up and down Europe techniques of defence were called forth by those of 
attack, as always,—and before [Goo all kinds of hornworks, demi-hmes, redans, 
and ravelins, besides the elaborate use of water-defences against mining, had 
gone to the making of a profusion of fortresses of astonishing complexity, with 
a form of linear defence in depth which today already seems only a little less 
antediluvian than the serried lines of ramparts in Iron Age hillforts, evolved 
to oppose the intensified slingstone warfare of the ist century b,c. 

The most remarkable example of a fortress city in Italy built de new, is that of 
Palmanova (Plate 68), ii miles from Udine. It is also the most notable town 
to be founded in Italy in the 16th century, and its magnificently symmetrical 
star-shaped defences* make it almost the finest example of this style of fortifica¬ 
tion surviving in Europe. As compared with Neuf Brisach,* it is only rarely 
illustrated. From the air its formal plan achieves its fullest effect, and provokes 
mingled feelings of amazement and admiration that would have greatly gratified 
its architects, who planned it from the level plain. Starting from the hexagonal 
piazza, three main roads (orientated with an equal angle between each) set off 
in dead straight lines to pass through massive fortified gate-bouses of square 
plan, built round an inside courtyard like those of a Chinese city. The north-west 
gate-house is the Porta Udine, the north-cast points toward Gorizia, and the 
south towards the head of the Adriatic i6 miles away. It thus stood sentinel 
over the exits of the mountain passes down into N.E. Italy, like a cat watching 
several mouseholes at once. The diameter of the built-up area of houses and 
barracks inside the rampart is Boo metres, and the overall diameter including 
the multiple moats, bastions, lunettes, etc., is i,8oo metres. The street plan and 
every detail of the fortifications have been executed with most exact symmetry, 
The town never grew outside its defences, which arc now of no military signi¬ 
ficance and are of purely archaeological interest. The townspeople, today, 

rapid change* In warfare moved too fast even for some of the sharpest and most scheming minds. Nothing 
would have stun# MacMavcUi’j conceit more than to have been told he was out-of-date, but, as Sir Charles 
Oman showed {A History of the Art of War in the ihth century, pp r 93-4, and 150), he was notably behind his 
t imes in hi* policies for the use of firearm* advocated in Arte deUa Guerra . 

1 Oman, op. dt. f p. 

3 Cp. the similar, bui Tar leas impressive,, hexagonal perimeter defence* round {Jrassrio, built between 

1 575 “ 9 °- Another example of an Indian fortress town of tMi period, with very symmetrical defences, is 
Sabbioncta near Mantua, founded de m mo in the latter part of the l6th century . For plans, see AiLmte dri 
Tipi Gevgrafki (cd. O. Marine] li), v vols. (text and maps}* publ, by Istituto Gcografico Mil bare, Firenze 
■ 94 B- 

1 For air photograph* of the star-shaped defence* of Neuf Brisach and Bcrgues see Chombart dr Lauwe t 
DitvisrrrUs Aeriennes da Monde. 

T 
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pride themselves on their agriculture, and although cultivation is making some 
small encroachments on the outer defences these have been fortunate to fossilise 
in peace in the depths of a rural countryside. 

The fortress city of Talma Nova* was built by the Republic of Venice to 
guard its frontier territories against the threat of Ottoman Turkish invasion 
down into the fertile Friulian plain, and against the territorial greed of the 
archdukes of Austria. The need for such a fortress was put forward in 1566, 
but it was not until September 1593 that the Venetian senate finally acted. 
The design of the defences is said to be due mainly to the Counts Marcantonio 
Martincngo di Villachiara and Giulia Savorgnan. The first stone was laid on 
7th October, marking the 22nd anniversary of the great victory over the Turkish 
fleet at Lepanto; progress was fairly rapid. By the early years of the 17 th century, 
Palmanova had become one of the foremost strong-points in Europe, and it 
was kept up-to-date militarily by Venice. But, like more than one leviathan 
designed for war, it never played an active part of major importance. In 1809 
it was besieged by the Austrians and freed from the French. In Austrian hands, 
later in the 19th century, it was disarmed and demilitarised, and now- has 
already become an archaeological site, left high and dry like a stranded 
star-fish. 

Palmanova is a useful reminder of how closely the heart of Europe was 
menaced by an Islamic power at a time not so far distant historically,—a high 
tide from the East, not the first to recede. And Palmanova’s serried lines remind 
us, too, of how instructive it is, technologically (and archaeology cal ly, in the 
broad sense), to follow the evolution of permanent fortifications throughout the 
succeeding centuries. The best 17th century designers, like Vauban (1633-1707), 
were essentially practical. V auban used to say ‘one does not fortify by system 
but by common sense”. Although his plans were elaborate they were adapted 
to the terrain. 

Nevertheless in the 17th and still more in the 18th century, stylisation increased, 
ideas began to fossilise, and conservatism was maintained into the 19th century. 
To attempt new' methods was to display ignorance, anti orthodox engineers 
concentrated on improving details instead (though original minds like Mont- 
alembert’s were here and there at work). The lay-out of the new defences at 
Antwerp which were begun in 1859, two and a half centuries after Palmanova, 
have been described as ‘the last and finest expression of the medieval enceinte'. 
It is really not until the very end of the 19th century that we move suddenly 
and forcibly into the modem phase of fortification, with the arrival of the 
‘obus torpille’ or long shell with high-explosive bursting charge (tested with 
such dramatic effects against the walls of Fort Malmaison in 1886). It was 
thought at first that the days of permanent fortification were over! Thus the 
wheel had turned a full circle,—from the first spurt of inventiveness, its gradual 
levelling off, and then the fresh impetus,—an evolutionary cycle of a familiar 
kind but one always worthy of attention. 
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Dalmatia: Ragusa 

The plan and siting of Ragusa 1 {Plate 71) on the Dalmatian shore of the 
Adriatic illustrate the character of a medieval mercantile city, w hich had a will 
of its own; a type of polity (like Pisa and Genoa) of such importance formerly 
in the Mediterranean and yet already archaic today. Maintaining varying 
degrees of independence, living fay trade and their own sea-venturing, such 
communities w ere in many ways the heirs of the Mediterranean city-states of the 
Classical world. Like the latter, Ragusa had its own fluctuating strip of coastal 
territorial possessions; and a distinctive vitality in art and commerce sustained, 
and periodically renewed, by its maritime position. 

If wc ignore the scattered houses 0/1 the narrow cultivated belt between the 
steep barren mountain-side and the compact town which are mainly modem, 
the aerial view gives a faithful impression of the form of this fortified medieval 
port, clinging to the bare coast like a brilliantly coloured sea-anemone to a rock. 
Tenacious and well-protected, it was also limpet-like in its obdurate resistance 
to the continuous external perils that filled its history. 

Another reason for my choice of Ragusa is that its origin was closely linked 
with events at the Roman city Safaris, further up the coast (see p. 185), There, 
as we have seen, the surviving Roman townsmen in ihe Dark Ages took refuge 
in nearby Spalato (Split). Similarly, the history of Ragusa began in ihc 7th 
century A.D., when refugees from the Roman tow r n of Epidaurus (Cavtat) a few 
miles down the coast, escaping from raiding Avars, established themselves on 
the small island of Ragusium, which can have been little more than an inhospit¬ 
able crag,* obviously identifiable today with the upper pan of the present tow n 
. on its seaward side. Next, a colony of Slavs settled on the shore just opposite, 
probably as a result of the great southw ard movement of the Slavs in the 7th 
century, ejected from an earlier homeland round the Pripet marshes by the 
Avars. At Ragusa, the marshy creek separating the two settlements was after¬ 
wards filled-in and levelled-off, and the communities came together to form 
a fertile union of Latin and Slav civilisations. 

The air view brings out dearly the main topographical features. The original 
island or presqu'ifa is easily discernible in the plan by its jumble of ancient 
buildings closely-set along the cliffs next the sea. The lower town, standing on 
the less stable foundations of the area filled-in, is distinguished by its fine regular 
planning, with parallel streets of tall stone houses;—dating from the great 
rebuilding of this part of the town after the terrible earthquake of 1667 (whose 
disastrous effects can be seen in Apulia too, across the Adriatic). The circuit 
of massive medieval w r alls and the wide rock-cut fosse outside are well preserved 
on the landward side, and the u r ali is continued all round the seaward side. The 

* Ragusa u one of the two ports, separated by a headland, which today arc together called IJubrerniLL 
That to the north is modern* known as Pori Graz; the old port (Ragusa) to the south-east* is called Port 
Kasc ami is now of small importance. As I am discussing iu early history l shall refer to it by its older name. 
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big round bastion at the corner is the Minpeta Tower built in 1464, 1 but the 
defensive perimeter, with its square towers, is appreciably earlier. 

The harbour, by modern standards, seems small for a port once so famous for 
its sea-power. Inside, the present depth is about 12 feel, suitable for small 
vessels only. South-easterly winds make it difficult to enter at times, and also 
the anchorage outside is exposed to winds from this quarter which drive-in a 
heavy sea. The nature of the harbour helps one to appreciate the relatively 
limited requirements of early navigation. Yet in the Middle Ages the ships of 
Ragusa were famous For their trade to Egypt and Asia Minor, and at the peak 
of prosperity its fleet is said to have totalled 300 vessels. As late as the 19 th century 
it still had some importance for ship-building. 

In the early Middle Ages, Byzantium, t Venice and Hungary laid hold upon 
Ragusa in succession. It profited from the classical learning introduced by 
Byzantine scholars after the fall of Constantinople in 1453, and by the Re¬ 
naissance. Activity here from 1450-1650 was such that it has been called the 
‘South Slavonic .Athens’; at this time it was a quasi-independent republic, 
with a ruling oligarchy of nobles, merchants and shipowners, over whom 
presided a ‘rector' chosen each month. Diplomatic skill, no less than its walls, 
safeguarded the city against its greater neighbours. From the later 17th century 
a decline set in gradually, while Venice made constant and covetous attempts to 
obtain or eliminate her lesser rival. In terms of its environment and site, an 
aerial plan of present-day Ragusa still provides a good example of one of the 
medieval ‘Small Powers’ which was able to make remarkably successful use of 
the restricted opportunities offered by Nature, and it once more shows on how 
small a scale, geographically, the local conditions For such power could be. Even 
today, its particular vigour and originality arc still made evident in an annual 
Festival of Arts which has a European reputation. Europe and tire New World 1 
owe much to the traditions and independent ways of such medieval mercantile 
communities, even to the smallest,—and there is still plenty of life left in such 
ancient landscapes to help to leaven the lump of mass-produced industrial 
civilisation. 


The Aegean: Delos 

Relatively small use has been made of systematic air photography in Greek 
archaeology as a whole, although some reconnaissances have been made by 
Greek government departments before the war and since, and excavation 
reports now 1 and then include an isolated aerial view. In the last ten years I have 
examined many hundreds of British air photographs taken in Greece during 

1 This famous bastion was built by a Florentine architect at ihe time of the great Ottoman advance into 
ihe Bntkam. Until late an she igih century' the Turkish frontier was only two hour* walk from the centre 
of She city. For die age-old antithesis between comm unities on She Dalmatian coast roofed in the Classical 
Mediterranean world, and the mure primitive hinterland with its continental ties* see my comments on 
Saiona, p, f8g. 


THE CHANGING FACE OF EUROPE: CLASSICAL AND MEDIEVAL 


275 


the war, in search of sites of various kinds. Examples of discoveries have already 
been discussed (Chapter I, p. 29 $cq.). Such photographs, however, were not 
taken under the conditions best suited for archaeological discoveries,—although 
they have yielded them nevertheless. There is little doubt that if the correct 
methods of air photography were applied to appropriate sites and regions in 
Greece and the Aegean islands, important finds would result. A dense covering 
of olives and vines severely restricts the possibilities in many areas, but crop- 
mark sites could be expected in the arable plains in the north (when these are 
not divided into thin strip-fields); and ancient cultivation terraces, off-shore 
features of ports, and the outlines of building-foundations (where the ground 
is clear of trees and vines) are all potential subjects, given the use of methods 
suitable to reveal them. So much, at least, can be forecasted on general principles 
that apply in Greece as in other similar Mediterranean lands. Personal know¬ 
ledge of specific topographical problems could suggest all manner of other 
suitable subjects. 

There is also a secondary use,—that of demonstrating, from a fresh standpoint, 
the topography of large and complex sites that are difficult to visualise in their 
entirety at ground level. The photograph of Delos 1 on Plate 72 serves as an 
example. It cannot, of course, be expected to disclose any structure that w as 
not previously known from the systematic excavations of the French School at 
Athens. None the less, this oblique view is useful for its comprehensive picture 
of the heart of the Hellenic city (seen as if from a portable hill-top), and for the 
way in w r hich it brings out so clearly the intercalation of the alternating sacred 
and commercial zones,—a tangible illustration of that ambivalent devotion to 
religion and to worldly riches that was both the strength and weakness of 
■ this island city. The origins of the peculiar sanctity of the island are barely 
discernible in the dawn of history, but throughout classical times it was the 
renowned sanctuary of Apollo which lorded it with ceremonies and games. 
‘C’est avant tout, la religion qui fit la fortune dc Delos, roc ingrat et mediocre 
mouillagc. Mais on nc s’6tonne point qu’un sanctuairc fameux soit devenu un 
grand port dc commerce 1 .* By the period of its final disasters in the early 1st 
century b.c., a rising and feverish prosperity had raised it to a unique position 
among the eatrepSts of the eastern Mediterranean, 

This oblique air view r was taken looking due south, with the merchant quarter 
round Scardona Bay behind us. 3 In the left-hand comer lies the enclosed oval 


i The hare rodey bland of Delos, between Mykonos, and Rhcnaia in the Cyclades, is tvo more than 
miles long and j mile at its widest. There was always an essentially vulnerable and artificial quality 
about a great city in sutli a setting 
1 Pierre Roussel, ZVfoij 1303. 

a Definitive descriptions of the city's buildings w-iil be Found in the volumes published by the French 
School at Athens. VoL IV* pt, i [tgi 1), deals with the topography oF the bland* and Includes attempts at 
comprehensive photographs of the site from surrounding hillsides, but these are too distant to provide the 
equivalent of air photography. The Latest plan of the site is that In Kontolcon's Tr^ Athens, 
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of the Sacred Lake, 1 and behind it the great rectangular Agora of the Italian 
traders which monopolised a ‘key’ position in the plan. Beyond, and at the centre 
of the photograph, is the compact sacred quarter with a congeries of rectangular 
sanctuaries grouped round the Temple of Apollo; and behind these yet another 
Agora and the packed streets of the business and residential quarter round the 
Theatre. On the right of the picture lies part of the Sacred Harbour with the tip 
of its protective in-curving mole visible on the edge of the photograph.* Along 
the shore-line, beyond, stretched the commercial quays and docks fringed with 
warehouses, almost as far as the next bay in the distance. Many of these structures 
arc partly eroded on the beach, or awash in low water;® and the details of these 
quays and basins could very profitably be elucidated by air photography, 
following the experience already gained,in the aerial investigation of ancient 
Mediterranean ports (cp. p. 41). Another suitable subject for aerial mapping 
would be the extensive areas of ancient terraced fields, 4 whose traces survive 
over much of the island, especially on the slopes of Kato Vardhia, and on those 
of Mt. Cynthos (which, with its temples, lies just outside the left margin of 
Plate 712), 

A few words may be added on its history, for its bearing on other sites described 
in this chapter. The long early period of Athenian domination was followed 
by 150 years of independence which ended in 166 b.c., when, by a savage turn 
of fate, Delos became the victim of the rising ambition of Roman power politics. 
The inhabitants of the island were exiled, the authority of Athens was restored 
and Delos was made a ‘free port". The aim was to enhance Rome’s commercial 
influence in the eastern Mediterranean, while also crippling the prosperity of 
Rhodes by causing her port-dues to slump. For eighty years more, Athenian 
settlers and Italian and Oriental traders built up a hectic prosperity (in which 
slave trading played an ugly part) before fate or retribution overtook them: 
In 88 b.c,, Delos was sacked by Mithridates Eupator, King of Pontus. Damage 
was heavy but the Agora of the Italians and other buildings were restored. But 
it was again devastated in 69 b.c., by Athenodorus an ally of Pontus, and never 
recovered, Egypt and Syria were now trading directly with Italy, especially 
with Ostia. In the moribund remains of Delos only a few minor traders lingered 
on for small profits. In the 14th century there was a last twitch upon the thread: 
the Knights of St. John established an outpost, but later in the century the 

1 About too yards leng. Mentioned os early os the timeorThcngnis (ln.te Sih century d.c.), who called it 
the 'wheel-shaped lake T . On iis waters swam the swans of Apollo, It has now been filled in to prevent 
malaria. Cp, W. A. Laidlaw, A History of Dtla J p 1933* p, 39, 

1 The area of ihe Sacred Harbour has been much diminished by soil dumped From the excavation^ From 
which the tongue of land at right-angles to the shore was ab o formed. The original frontage inside this 
harbour is clear on Plate ?^ F as the long dark-toned Sine fhal delimits the temple area on it* seaward side. 

1 For details* see ■Contributions i Peiude do ports antiques du monde gree + by J. Paris, Bull, dt Cfer- 
HtUhriqut r 1915, 5-r6| 191 3- ihe latter article contains excellent ground photographs of 

these eroded quay* awash (esp r figs, 11 and 36). 

1 Cp. end-map in DHof, Vpl. IV S pL i (>911) for a ground survey of them, and %s. 57-a and 107, Tor 
photographs. The cartographers experienced much difficulty with the confused rocky surface. 
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island was deserted. It was not many years, however, before the cartographer 
Bu ox id cl mom i and the antiquary Gyriac of Ancona were attracted to Delos, 
and the long cycle of archaeological discovery slowly and fumblingly began. 


Rhodes: Discovery of the Classical Street-plan 

The islands of the Aegean, and the shores of S.W. Asia Minor in particular, 
offer great scope for aerial research and discover)’ on certain types of site 
(especially ancient cities and trading-stations) though little has yet been at¬ 
tempted and less published. I can only give one example, here, of the kind of 
detailed topographical study which is possible, and hope that it may help to 
pave the way for archaeological air. photography in this region, which is so 
urgently needed. 

This example is based on photograph interpretation in conjunction with the 
study of maps and archaeological sources. It has revealed the elements of a 
street plan of Rhodes in Classical times, preserved in remains above ground, 
and not previously recognised as a whole when I made this discovery. In 1950 
when assisting the President of Magdalen College, Oxford, Mr, T, $. R. Boasc, 
to obtain a British war-time aerial view showing the medieval city, I was 
impressed by the traces of a regular layout inside and outside the city which 
had a common relationship. It was dear that these traces outside the medieval 
wall were more than rural boundaries in their origin. 

The relevant data can be seen on Plates 73 and 74-5, and on Fig. 25. Before 
describing them, some preparatory attention must be given to the general 
setting and the history of the area. 

At first glance, the eye is immediately held by the great girdle of ramparts 
^built round the medieval town by the Knights of the Hospital of St. John of 
Jerusalem who, having left Acre in 1291, established their famous base at 
Rhodes from. 1310 to 1522. Outside this fortress-town the countryside remained 
as Greek as ever. So much study has been devoted to Rhodes of the Knights 1 
that a detailed description would be superfluous. Its defences were famous as a 
bulwark of Christendom in the later Middle Ages, and are renowned today as a 
uniquely well-preserved example of the military architecture of that period, 
with its rich array of medieval buildings for the Knights within. The immensely 

1 See K in particular, Albert Gabriel, La Gtid dt Rhodes 1310-15^ Paris, pt. i, 1921; pc. ii, 1923, and the 
volumes of Clara Rhodaf (published by the Italian 'Isdluto storico^rcheologico di Hodi 1 ), especially voL i 
{1 928). Gabriel, in his monument] s t udy* notes that the Turkish capla.ni Were conicrU in (ill the breaches 
in the wails, and <0 clear out some of the ditches. 'Mais Us n’om apportd aueune modification au trach 
dc 1 'enceinte, ct la fortcres&e livre dans ses moindres details le plan complet de ses defenses'. The Ions siege 
of Rhoden and its surrender in 1322 has been well described by Sir Charles Oman in A Nistmjr the Art of 
[I 4 r hi the iGth rtwfijrrj^ pp. 63+-4B, fc It was at Uiis lime probably ihe best fortified place in the world, * fc , All 
ilic spare cash of the order, from all its command arics round Europe, had gone into stone and mortar’, 
living in constant fear of attack, ihe extremity of need in the final years had advanced its defences ahead of 
I hose in Europe, particularly with reference to artillery. It was only lack of casualty-replacements and 
gunpowder* which the Christian powers failed to send in time, that made it untenable. 
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Fig. a 5 Rhode. The traces of the Classical town's gridded plan, mapped from data from 
air photos and from the ground. T.i Temple of Apollo; Th. theatre; S Stadium; 

T.a Temple of Athena and Zeus. 
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Example* flf ancient underground water-channel*. 
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74- Rhodes* Truces of Classical streets and a port. a f$p &/!• Looking cast down ■Pindqg Street* 
Fig. 25, Ai from the upper end, to the ancient Agora and main harbour. On right: remains of 
ancient rock-cut side, b bottom Uft. Fosscand wall of the straight western side of the medieval defences, 
which correspond with 11 north-south line in the Classical grid, r fop right. 1 Agios Georgias Street' 
looking north on a north-south line in the grid* south of the existing city ( — Fig. 05, !N.40}< 
d) bottom right. A view north From the steep north side of Mount Smith: the position nf the [buried 
harbour occupies die open ground indicated. See p. 278. Pki , Hr ad ford^ 1955. 
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(b) (d) 

73. Rhodes, Molm Smith. ;n) (op (eft. A typical example of art old lane tin tlie >ite of a Clascal 
grid-line; tins view is looking north along N,fi (sec Fig, 35) south of the Stadium, (b) bottom left* 100 
yards farther north on the same line* but looking south, showing the terraced profile typical of she 
N.-S. roads on Me nun Smith, ami also olive trees sc^rral centuries old on the same alignment, 
le top right. I hr Stadium, orientated with she grid, looking north to Admiral Smith's watch-tower 
the skyline* d bottom right. A long rock-face cut and built t with Classical nymphaca, just south of the 
Temple of Apollo in the background); its straight line corresponds with the east-west axis of the grid. 

Ph. Bradford^ 1953 . 
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solid bastions, f(ousts bruits in front, and the enormous rock-cut fosse (doubled 
in places) cut up to 40-60 feet deep and 90-140 feet wide, are not the kind of 
thing that fades away. The walls were less lofty than the old style, and were 
heavily gunned. The gateways, especially that named after the Grand-Master 
D’Amboise, arc particularly impressive. The defence of the walls was ap¬ 
portioned so that each language-group* had its fixed sector. 

In t 954 I reported my findings to the International Classical Conference at 
Copenhagen, and in 1955 I visited Rhodes in order to ground-check these 
discoveries and to discuss the problems with Mr. I. D. Kondis (the F.phor of 
Antiquities), whose excavations had led him to similar conclusions. I wish to 
express my thanks for his co-opcraiion. Full details of my field-study of the 
traces of the Classical street-plan ar<j given in Antiquaries Journal, 1956, 57-69, 
which also lists some essential references in the works of Aristotle, Strabo, 
Diodorus, Aclius Aristides, Eustathius, *ctc. To avoid duplication, the reader 
is also referred to this article for accounts of Mr. Kondis’s excavations in recent 
years, of which some results have been announced in Praktika, the Journal of 
Hellenic Studies, etc. Proofe from excavation were, of course, essential. In summary 1 , 
Mr. Kondis has recently found buildings and pottery on the lines of the grid 
which indicate an origin at least as early as the end of the 3rd century b.c., 
and these excavations have been carried out at points on both the north-south 
and the east-west axes. 

When one measures the interval between the chief axial lines in the grid,— 
say for example among the ancient country lanes and field-boundaries on Mount 
Smith—the rectangular units measure about 105 yards long by 55 yards wide. 
It seems possible that the unit of division was based on the stadion, but excava¬ 
tion must settle this problem. In some parts of the city Mr. Kondis has claimed 
evidence of smaller subdivisions 100 feet wide. 

First, it is with the environs of the medieval town that we are concerned 
here. Today it is an area of vegetable gardens, with orchards, olives and age-old 
cultivation of an intensive kind,—essentially stable and conservative. In, the 
Middle Ages it was the same. ‘Tout autour dc ladicte villc beaucoup dc jaidins 
ct tout plein de petites matsons, eglises, et chape lies des Grccs’. 1 l'clix Faber’s 
description is even more explicit; per rircuitum urbis, in locis ubi marc muros rum 
tangit , sunt hoili et vmdaria et pomtria qui irrigantur ex cisternis ibifosm.- I llustrations 
in certain late medieval sources indicate (though crudely) that all the surround¬ 
ing area was covered with gardens and olive groves. It is in this setting that the 
parallel lines of an ancient system of roads or streets can be identified from the 
air,—as planned on Fig. 25. Some of these lines are preserved by existing roads 
which follow an ancient course, but most are represented by straight field- 
boundaries which can be just as adamant in preserving the line of ancient 
roads (as my examples of Roman centuriation in Chapter IV have already 

1 Thus Mrrri Hupui {writing between 1460-1523) quoted in Gabriel (op. at, pi. i, p. 15O 

1 Ezagatoriiim in Tiffae Sanctot Arabiat rl jEgypti pfTfgriimlionfS {quoted En Gabriel). 
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proved)* But before proceeding to the interesting conclusions to which the 
study of their layout leads us certain preliminary matters must be discussed. 

First there are some important features of topography to be noted. West of 
the medieval town the ground is level but then slopes gently upward to Mount 
Smith 1 ( 8 o-t to metres) which runs parallel to the -shore of the Bay of Trianda. 
Northward the expanding Greek and Italian suburb of Ncokhori, on level 
ground, has obscured traces of ancient structures . 1 Beyond, the sandspit of 
Kumbumu would have been less extensive in the classical period. South of the 
medieval town, the ground outside stretches as a plateau as far as a deep valley 
that follow-s a sinuous course roughly from east to west across the neck of the 
peninsula and sharply defines and bounds the plateau. Southwards again, 
beyond this, the ground is much more ( broken and includes M. Mangavli 
(440 feet 1 and Kizil Tcpe, The road and field patterns, there, are of irregular 
outlines adapted to contours, in striking contrast to those regular parallel lines 
across the site occupied by the classical city (which themselves are unparalleled 
elsewhere on the island). 

Next, some matters concerning the history of classical Rhodes must be 
briefly summarised. From the united effort of three towns in the island it made 
its appearance in the Hellenic period in 408 b.c., as its new planned capital, 
becoming the chief city state in the Dodecanese. Traditionally 1 laid out by 
the great town-planner Hippodamus of Miletus, reputed for his work at the 
Piraeus, it has been described as more spacious than any Greek city except 
Syracuse and Athens, with 8 miles of landward walls. Professor Sir J, L. Myres 
commented"* that it was heavily fortified landward far beyond the walls of the 
medieval city, with live wholly artificial harbours built in Echelon with fine 
local masonry. . , , Of this splendid foundation, the ancient city of Rhodes, , 


Named after Admiral Sir Sidney Smith who built an observation post on the summit in 1803 when the 
Bntish fleet wasenpged with the Napoleonic expedition to Egypt, The Mont St, Etienne of the Knights, 
and tilt Monte Striano or the Italians. This hill has been described as the acropolis of the Greek city hut 
there is no evidence □(" its separate fortification. It is more accurately termed the ‘upper city* 

The roughly rectangular medieval Citadel, on rising ground overlooking the ports, contained the Palace 
of the Grand Matter. Gabriel, Maiuri and others, suggest evidence to show that the walls of this fortress 
at many points maintained the outline of a Hellenistic citadel, not yet proven 
* On ‘he N.W. side of the peninsula ate the outlines or an ancient harbourage, still preserved as a well- 
marked depression 111 the ground. For references from classical sources which bear on this, cp. luglieri. 
Carta Archeehgim rfi Rodi, p. 13. For a ground photo sec ray Plate y-jd, 

» But Haverfield {Aniitnt 3t-3j, von GerUn, and others have reminded us that there are 

good «■>»> fcr doubting that Hippodamus himself was its master-builder, lire latest opinions are 
reviewed by R. E. W ycherlcy, Haw tht Gmks Built Citus, 1345, 17, 

The appearance of the city dC Rhodes was compared by classical writers to a great theatre. But this 
would be naturally suggested by the shape of the enceinte, and by the general lie of the land when approach- 
Jl r an : foreground and the buildings rising up the slopes of Mount Smith 

^hi^Wycherleynghtlyemphas.sed (p. 35) that this sindie need not be taken 10 mean that the streets 
ratified from the Agora hkc the gangways of a theatre from an orchestra. The air photographs show no 
trace of any vestiges of radsa! planning on the grcmfjd!. 

< GrogrophUal Wutory m Gmk LmU, , 933] 297,8, I sh ouid particularly like to record his kindly and 
helpful interest m the topographical Study of the air photographic evidence. 
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almost nothing remains except the layout oF three harbours, and even of these 
only two are now in use. Everything else has been obliterated by the vast 
fortifications of the Knights*. Stressing its wealth and importance, he added 
that in Roman times the island of Rhodes is estimated to have had a population 
of half a million (by a recent Italian estimate, in 1937, it was only c. 61,000}. 
The city and its inhabitants were renowned for many reasons in classical 
times. Strabo, writing round about the last years of the 1st century B.C., recorded 
that ‘it is so far superior to all others in harbours and roads and walls and 
improvements in general that 1 am unable to speak of any other city as almost 
equal to it, much less superior to it. It is remarkable also for its good ordei and 
for its careful attention to affairs of state in general , Its symmetry and Jong, 
broad streets arc mentioned by Aristjdes in the 2nd century a.d., and the great 
number of its statues by Pliny. Even today, monstrous size is still likened to the 
famous bronze Colossus, which from iis position on the shore, was proba ) 
intended as a sea-mark. In short, the people of Rhodes had big ideas , but 
were famous for their love of good order, and maintained these characteristics 
for centuries 1 in the ancient world. It is important to keep these undoubted 
qualities in mind when shordy we consider its plan. 

But subsequent centuries of spoliation, and shrinkage of population, have 
produced the paradox that even the outline of its landward wall is still a litt c 
uncertain in its detailed course, though its remains have been idenlifie ^ <tt 
several points, 3 which 1 have indicated on Fig. 25. The best modern authorities 
are in general agreement about the urban area enclosed and its great extent, 
much larger than that of the medieval city. Part of the S.W. salient of the city s 
wall has been excavated, on the projecting spur at the southern end of Mount 
Smith. From this point, its continuation north-cast can be traced as a straight 
line which also forms the boundary of the gridded system of roads under dis¬ 
cussion, and overlooks the ancient trackway from the coast which skirt* it 
before bending north to enter the area of the ancient city. Part of the S.E. sector 
of the wall (and a tower) has been traced oil either side of a bridge, of ancient 
origin, across the Fossato Rodino—an arm of the steep-sided valley I mentioned 
earlier. In between these fixed points, local topography indicates an obvious 
course for the city’s perimeter, i.e. following the north side of this west to cast 
valley across the neck of the promontory. Significantly, this boundary also 
forms the limit of the area covered by the gridded system, flic abrupt seauaid 
scarp of Mount Smith gives a natural defence line on the west. 

1 Torr, Rhodes in Ancient Times, C.U.P., 1885, gives many examples of their notable combmatjon of the 
old Doric severity and good sense, with an Oriental fondness for magnificence and ambit tous projects on 
the grand scale. The latter quality manifested itself in alt kinds of ways, e g. the official support given to 
the spectacular plan to build a huge crane on the walls to grapple with and to lift over the great siege-engine 

Maiuri inAemuarut dtUsiscuoia arth. tort, di A tens, IN, 19? t, 359-63; and ill Clara Rhodes, V of. i. 19*8, 44 ^ 

Aristide* imaginatively likens the city’s walls to a diadem. The scarcity or surface remains is partly due 
to the Knights’ haste to fortify their new home, for which they doubtless re-used any surviving ancient 
masonry that was suitable. 
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It is known that the city’s buildings were very badly damaged by earthquake 
in c. 235 b,c. It was restored with the help of contributions sent from all over 
the Greek world. Whether this would have destroyed the whole street plan, 
or could have occasioned a decision to lay out an entirely fresh one for the whole 
city is not certain. Another notable rebuilding was that by the Emperor 
Antoninus Pius, after the destruction caused by the earthquake and tidal wave 
c. 157 a.d., but this should not have changed the street-plan of the city as a 
whole. 

We cannot here follow its history step by step, but it enjoyed a good measure 
of prosperity and some little power under the Roman Empire, though certainly 
less than in its greatest days in the 4th to and centuries b.c. Earthquakes also 
struck the city in a.d. 155, 575 and c. 650, but the rise of Islam and Saracenic 
sea power contributed much more to its decline. The freedom of the seas meant 
everything to Rhodes. Its importance was that of a free port in an organised 
Mediterranean world. The probable condition of Hong Kong after a period of 
prolonged anarchy in the China seas would suggest a parallel from our own time. 
In its eclipse, the city area shrank and shrank towards the ports that were its 
heart. (Note the silted harbour on the N.W., see Fig. 25 and PL 75,) 

Wc may now marshal some of the new evidence from the ancient street-plan, 
as indicated from the air photographs (Plate 73 and Fig, 25) and supported bv 
ground photographs (Pis. 74-5). 

The prime value of the air photographs lies in showing the exact and full 
details of the relationship shared by many of the existing minor roads 1 and 
field boundaries. A clear and coherent pattern of parallel lines, intersecting 
at right angles, can now be distinguished. This can be traced right across the 
width of the peninsula, with an occasional hiatus* due to later disturbance 


In the 1920 * and 1930*1 the Italian* built several straight road*. soutb of the medieval city A few 
seders of these were set out parallel with thwc of ancient origin. As in Roman centuriation, ancient straight 
hne* give rise to other modem ones. But the latter are easy to identify and to eliminate, after reference to 
C ^,'? ry - Comiiart, for example, the map in Hiller von Gaertringwi, Crntme We™, 

1895, XII, 1, pi. II, 

1 j"“? of lhc S™ 1 ar * **** where farther away from the medieval town. This is natural, 

for, m addmon lo modern Ital.an buildings (barracks, etc.) outside its walls, there grew up since , 5S2 a 
broad belt of Turkish and Jewish cemeteries round the town. The barracks-arra has caused a biz gap in 
(he ancient boundaries, ^ p 

Bm it is intercsUng mnoie that the ^ containing that pan of the ancient street-grid between Mount 
Smith and the medieval town recently had the Turkish name Dwt JWl, i.e. ‘nine street,' M means 
true Streets, not paths). N me may be generalised to indicate a large number. However, it is clear that the 
Turks dearly recognised (he unusual topographical importance of the road-net in this area, and perhaps 

T vt " namC „ Th ^ 1 ^^ «*?*•*«*&* internal subdivisions were certainly not inspired 
by the Turks. Newton m 1853 tell# how they had been content to leave a fallen medieval tower that blocked 
a main street of the town. Not a stone was touched. A major replanning of the landscape would not have 
appealed Id them. 

It Should be noted that the three big villages outside the town to the south, which sprang up immediately 
after .5*2 for the rema.rnng Chr^tiam {who had to leave the town at sunset) have preset, as their 
mam Greets, certain road# belonging to the ancient grid which were evidently in medieval me (e.g. 
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exactly as in all ancient layouts on a large scale (c.g, in centuriatcd field systems). 
But the way in which the alignment continues again is very significant. On the 
ground, of course, it is ‘close country’, with the orchards and scattered houses 
restricting visibility to dose range. It is true that at eye-level 'one cannot see 
the wood for the trees’, or Form a clear idea of the regularity of the layout that 
can in fact be traced. This was reflected in the recent maps. Thus the Italian 
large-scale 1 maps omitted many of the minor field-boundaries, which are so 
i mportant for this kind of study, or often show their position very schematically. 
Even the roads are not without small errors in their alignment, due to excessively 
conventionalising their course in drawing the map. Vertical air photographs 
are more accurate than most large-scale maps, as they show everything 
it is, without interposing the simplifications and omissions inherent in 
much cartography {especially if air survey is not used to control the map¬ 
making) . 

One axis of this system runs exactly North to South, and the other East to 
West. We are not dealing with the remains of a rural landscape, as in the systems 
of Roman centuriation described in Chapter IV, nor with ordinary cultivation- 
terracing, but, quite certainly, with the surviving elements of an urban street- 
plan. No other conclusion seems tenable in the fight of the evidence. The 
area covered is certainly large, but the site demands a large city,® for the only 
perimeter was the defensible valley across the peninsula. At all points, this 
rectilinear system at Rhodes lies with notable exactness within the circuit which 
the classical city wall is believed to have followed inland, and which at several 
points can be shown to be the system’s boundary. One is at the S.W. corner of 
the system where it runs up to a sector of the wall which has been excavated. As 
long ago as 1853, Newton, during his exploration of the zone between Mount 
Smith and the medieval city, had called attention to some of the west-east roads 
shown on my map, and noted that they were partly rock-cut and ancient. 
Sir John Myres, Professor Maiuri, and others, 3 have also remarked on these 
deep cuttings. ‘Everywhere I met with inscribed altars and bases of statues, and 
fragments of architecture’, wrote Newton of this area. But the ground was ‘so 
intersected with the walls of fields and gardens that it is exceedingly difficult to 
discern the vestiges of the ancient city; still more so to indicate their position 
in such a manner as to enable subsequent travellers to find them’,* 

Some evidence for the date of the rectilinear system is also given by the 

1 E,g., see end-map in Clara Rhodar, vol. i, 1928; and R, V. InglieiT* Carta Arcfteofegita di Radi, 1936, 
These are only photographic enlargements of [he i : 50,000 maps, 

* Many maritime cities of the period had a similar problem. At Syracuse, fur example, there was the 
difficulty over how much of the embarrassingly long plateau u( the upper town behind the ports should 
be enclosed by walk. Eventually, and inevitably, the defences had to be extended far inland to the plateau’s 
narrowest point, where Dionysius I built the fortress of Etiryelm c, 400 b,c, 

3 E.g,, Erdmann, in PMkbgus* XU I* 1884* 223-4, m his article on Hippodamus* 

4 (Sir) G. T, Newton, Travels and DisiVtmts iti ikt Lmmi* 186^ VoL ?, P- 166. His very lively and observant 
account gives a valuable picture of the local scene in 1853* when he was Vice-Consul at Mytilcne. By 1865 
he had become Keeper of the Greek and Roman Antiquities* British Museum. 


284 


ANCIENT LANDSCAPES 


alignment of the ancient subterranean aqueducts along the axes of its west-east 
roads {see Fig. 25) descending from Mount Smith. Rhodes is famous for these 
gaiierie, excavated to a great depth in the rock and assigned by Inglicri {op, fit#., 
p. 18, No. 23) to the 3rd to 1st centuries b.c, Their Unes coincide with the gridded 
layout as if the latter already existed. This general indication of date is strength¬ 
ened by the siting of the Stadium in part excavated > and dated as probably not 
earlier than 2nd century b.c., by Maiuri), Its alignment exactly follows the 
N.-S. and E.-W. axes of the gridded system, but, in relation to the street-plan 
as a whole, the position of the Stadium suggests that of a later interpolation. 

It is the west-cast lines that are the best preserved, and a number of them can 
be traced right across the peninsula, in spite of the breaks which modern build¬ 
ings have caused in the minor roads and field boundaries which preserved the 
ancient lines. Those on the slopes of Mount Smith arc particularly clear. One 
of these ancient streets is represented fry the suburban lane now' named Pindos 
Street (see Fig. 25, A. i; and Plate 74a), As long ago as 1853 Newton suggested 
that an ancient rock-cut street had run on this line, and Mr. Kondis has recently 
confirmed by excavation that certainly it was in use in Hellenistic times. It led 
from the site of the temple of Athena Polias and Zeus Polieus on Mount Smith 
down to the principal gate of the Commercial Harbour. 

The north to south parallel lines are also made up of minor roads and property- 
boundaries. Most of them have very old trees along them (PJ. 75b). Ancient 
streets on this axis, themselves naturally worn or cut in the rock, would have 
made convenient boundaries for cultivation in later times, and low terraces 
would form. Such usefulness would be a stabilising and preserving factor. But 
it should be emphasised that these north-south lines occur on level ground also 1 , 
and therefore cannot be explained by cultivation-terracing alone. 8 

In all these lines there has been a tendency to shift a little to one side or the 
other of a straight fine, which is natural when field-boundary walls arc remade 
or roads arc repaired in later periods. This characteristic is also frequently 
found in the surviving traces of Roman fields laid out by ‘centuriation*. In 
such cases it is always advisable to measure the mean average of several of the 
units of partition, rather than expecting every single one to exhibit the ideal 
measurements. 

One major point, of importance but some difficulty, remains to be considered . 
It has been thought by many that certain streets 1 nsidt the medieval town were 
on die line of those in antiquity, in spite of the maze of little streets which meets 

1 Note an important detail:—on the part of the pholo which covers the area cast of the village of 
S. Anastasia the N.-S. lines of roads appear to be very slightly further apart than are those or the slopes 
of.M. Smith. The explanation is to be found in the ordinary principles ofturfkce geometry. The former are 
on level ground and (he distance between them will naturally appear a little greater than will the ^r- 
distance down a slope, when planned vertically from above. The distance between the E.-W. , along 

the hillside, is naturally una/Teeied by this and is exactly the same on level ground as one would expect. 

* One comparison is the excavated plat, of (he town on the North Hill at Olynihus, which was destroyed 
in 340 e c. The street-grid was divided into numerous regular rectangles, c. 99 X44 yards (measured from 
mid-street to mid-street). Cp. D. M. Robinson. Fsuaraiimt al OtynHos, Vol. XII, plate 371, streets I-XI 1 L 
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the eye at first glance, Finds made during occasional deep digging in the city 
have supported this view. 1 

It is, beyond doubt, significant that the main streets of the medieval town do 
not fan out from the harbour to the gates, but instead conserve the time-worn 
remains of an earlier criss-cross pattern with axes at right angles. These traces 
are fewest among the alleys, in the eastern third of the town,—the Jewish quarter 
in recent times. Gabriel (op. fit., p. it) wrote ‘tout au plus, peut-on supposer 
que ccs directions nord-sud ct cst-ouest, qui dominent aujourd’hui, etaient ics 
deux axes rectangulaircs suivant lesquels s’orientaient les rues dc la ville helle- 
nique\ In this matter, great caution and care are called for. But two new points 
deserve to be mentioned. One is that air photography shows that there are 
several long lengths of street in the medieval town which are very much straighter 
than one would believe from their schematised course on maps. 

The other point follows from the last, and has an important bearing on the 
whole problem of the Classical city’s plan. With the air photograph in front of 
us, giving an exact vertical plan-view, we can see clearly how several of the 
straight stretches® of streets inside the walls arc on the same alignment as those 
in the grid of lines outside the walls, and run in harmony w’ith both the west-cast 
and the north-south lines which I have mapped. 

Let us take the ancient west to east roads first. One (Fig. 25, Ai) of these 
occupies a very significant position. When the Knights built their fortifications 
it must have passed into the city via the St. George Gate (Fig. 25, III), which 
was later dosed by a bastion in front. 

At first glance it seems difficult to decide which of two existing east-west 
streets south of the medieval citadel preserved the Classical alignment. The 
correct answer is:—both of them. 

For, this w r as the medieval market-place, a long, straight and broad thorough¬ 
fare 3 outside and parallel with the south wall of the citadel. This ‘piazza’ can 
be seen on a miniature in Caoursin’s MS., reproduced by Gabriel’ it was of 
cardinal importance throughout the Middle Ages, even though shops gradually 
encroached on it in the 15th century, as pressure on space inside the walls 
increased. Since Turkish times it has been covered by buildings. It was the 
largest open space in the medieval city, and may well have inherited the position 
of the Agora of Classical Rhodes, 

Further south inside the walled city there is another straight street (B) which 
runs west-cast, and lies exactly on the continuation of the line of one of the w est- 
east lanes outside the walls. 

1 Cp r Inglidi (op, ciL, p, 15, No* 11 p with reforent-ea} for traces of the Classic*] rity below the Medieval one, 

* Noticeably straight* that is* for Rhodes! Maiuri. in his book JWi* 1321 5 33, 35-6* had pointed out that 
there were some ancient parallel ™di on the slope of Mount Smith, regularly spaced; and suggested that 
one of these continued the line of the 'Street of die Knights’ (inside the citadel: up to Mount Smith. He 
did not* however, map or describe the other street alignment* which continue across the medieval ramparts, 

■ The exit for this main thorougWare was ihc Form Marina, the great principal gateway from the 
'Commercial Harbour’. Up to the end of the rgih century it opened straight on to a sandy beach. The 
existing gate Was built in 14781 but replaced an older one (Gabrid, op. dt. f 35). 
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Taking, next, the north to south streets inside the walled town which accord 
with the grid outside, we notice four which are relatively straight {C to E). It 
is not to be expected that they should be mathematic at iy straight, after all that 
has gone on in the teeming built-up area, but they are noticeably straight 
compared with all else, and this is not accidental, If one measures from the 
nearest north to south lines outside the wails, it will be found that in fact they 
correspond with the units of division outside. Thus a distance equal to the widths 
of 10 of the rectangles of subdivision takes one to street C, the width of 3 more 
to street D, and the width of 4 more to street E. Naturally we cannot explain 
the vagaries of Fortune that have caused these north-south streets to survive 
and not others. 

It is interesting, too, to note that the two most obviously straight sectors of 
the medieval walls also fall into place in \hc grid. On the south side, the long 
west-east sector from the St. Aihenaslqs Gate (No. IV) is in continuation of a 
major ancient west-east road down from Monte Smith. And, likewise the straight 
sector containing the St, George Gate fits well with the north-south axis. There 
Is no reason why a pre-existing road should not have been used for convenience 
in sighting the line for parts of the medieval enceinte. 

There is one further point to be mentioned. If the medieval ramparts were 
constructed across the lines of streets of ancient origin that had previously run 
continuously from the present built-up area out into the environs, it would be 
natural to find the medieval gates sited on such lines, which would form part of 
the grid. This actually seems to have happened. The positions of the St, Antony 
Gate (II), the St. George Gate, the St. Athcnasius Gate, the Koskino Gate (V), 
and the Gate of Italy (VI), agree with the suggestion that their siting was 
occasioned by desire to give passage to pre-existing roads which occupied 
positions determined by the regular spacing in the ancient grid-system. In 
some cases these gates were later blocked up, 1 and the road outside was liable 
to wither. 

All these correspondences of detail, considered collectively, are more than can 
be explained by coincidence. Taken together, they provide a valid reconstruction 
ol the elements oT the street-grid. The details of this layout could not have been 
established from the Classical texts, but only by field-archaeology. 

The results of the recent excavations go to support the views 1 have set out on 
the wider issue of the ancient town-plan considered as a whole. It will scarcely 
be necessary to draw attention to the physical parallel with the peninsula covered 
by a gridded street-plan at Miletus,* which was the native town of Hippodamus 
himself. At Rhodes the essential problem now' is the date of origin of the grid. 
In Antiq. Journ ., 1956, I summarised the latest excavated evidence. 

1 The St. Antony Gate was one of the exterior gauss nr the town as late as ,. t 6o, but became a mere 
interior pwicni in the Iasi period of fortification, when the suppression of the St, George Gate, the St. 
Athcnasius Gate and the Gate of Italy was also decided. The positions of the latLcf three Kites agree well 
with the units of spacing between the N,-S. lines, In naming ihe gates 1 follow Gabriel, 

1 Cp. plans by von Cerkan T GritcJtixJit Siwfkdnlagenj and by Wiegand, 
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Agrimensorcs 149-52, 161-9,, 188, 195*313-14;, 
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I 5 5r 217 

Air Crc^ 56-7, 91 
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Tunisia, passim] 
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143, iBOj <89, Pb, 33 a, b 
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Filters 42-3, 55-6 
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35* go* 115, tig seq,, 127 seq,, 322 seq,, 
Persia 28* Russia 8i, South-east Asia 24, 
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£>3* 97* ±c >3* Atli ^ 39. 331. Fk 
Etruria 119, 130, <40, 144, Pb. 39 b* 31 b,, 
32 b* 35* Great Britain Pis, 1-2* Le Moite 
PI. 67, Ostia 238, 242* 248, PL 61, Pacstum 
2a3. PL 53, Rhodes 279. Pis. 74-5, Roman 


Centuriaiion (Europe and Tunisia) 206* 
215-16 

Infra-red and colour photography 43, 55-6* 

134 

Interpretation of air photos, examples 2-3, 

11 seq.* 62* 115, 180-2, Tim Phase' inter¬ 
pretation 85, 92 (see also Sources, of Error* 
Stereoscopy, Terrain-Appreciation* etc.) 
Levelling from air photos* for archaeological 
survey 65-6 

Oblique photography, technique 11* 15, 17* 
22, 47* 50-2, * High-level'* and ‘Twin 
low-oblique*'' 53 

Origins of Air A rchaeology 8, 14, 23, 52 
Parch-marks Great Britain 14-15, 19-21,23-4, 
Indo-Ghina (Saigon) 36, Italy 20. 25, 115 
Fhotogrammeme Tables 58 
Photogram metry, methods and machines* 
archaeological use of 64-6 
Photographic apparatus 43. 54 5-eq, (see also 
Obliques, Verticals* etc-] 

Polarised viewing-spectacles 61-3 
‘Plotting 1 air photos 53, 6s * 63-6, 92. Figs, 3-4 
Publication of air photos 9-10, 57* 63, 79* 83, 
93 

Recent aerial discoveries in Mediterranean 
lands 6 seq. (see also Arpi, Gunco* Meta- 
pontum) 

Scope and limitations of search be* 2, 5, 
11 seq,, 40, 75-84, 103^4, 143, 23a, 275 and 
passim 
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35, Great Britain 12, 34-9, 74* PI, n f 
Greece 32, Iraq 34, 68* 73* Pis. 17-19, 
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Syria 63, 83, Russia 81-2, Smith (and 
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Algeria 40, Anatolia 71* Dalmatia 180* 
Great Britain 27-9, Greece 29-34* Pis. 6-10, 
Italy aj, 32-3, 52, 59^60, 115, 124, 1-47-9, 

135 s^q.. 140 «*!., \rtt scq., 24a, PU, 3a b, 
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Air Archaeology —teniimitd 

Sources of Error in Photo Interpretation io p 
22* 47*9, 154, ft* 14-tS 
Stereoscopy, essential importance to archae¬ 
ology 59-% 66, 92^ 94, ng, 22 7l 241, 254, 
Pis. 15-16 

Terrain, appreciation of 11 seq., 44 ;cq_; 
examples: Apulia 88-9* 92, 94, Etruria 132^ 
Ostia 238 seq,, 243, 24.7 seq. t 253 seq. 
'Total Mapping', archaeological purpose of 
a* 13! examples: Africa, Asia 79 seq,, 
Dalmatia 179 seq.* 184 seq., Great Britain 
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Celtic Fields)* Greece Pi. 6> Iraq 53, 73* 
P] r 24, Istria 176 seq.* Italy 61*92, m, 114, 
I3 7 p ■ 37 s 14U 146-8, 155 - 6 * 159-601 
170 seq,, 212-13, 3 6 s 3&> 53 ? Rhodes 

277 seq., PI. 75, Syria 83, Town Planning 
216, Tunisia *93-206, PI, 49 
Underwater shea, photography of 41 -3 
■VectographV, stereoscopic lantern slides 61-2 
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amplcs) 57-8* 65, 92, 99-102, 114, ta6 r 130, 
■ 37 * H 3 * iBS, *&■. Photographic coverage, 
calculation of 59, Photographic scales and 
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Visual air reconnaissance 44-7, 50* 56, 91 
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World air-photo coverage 79 
Air Ministry (London) vii, xi* 15 
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Algeria* Roman viii* 10, 40, 58, 147 
Allen, G. W. Ih vii*4, <5-16, 10, 22*28-9*37^9, 43* 

51, 54 - 5 , « 4 - >46 
Altinum, see Grnturiation 
Amerira, air archaeology in 
Central and South 14, 60 
North 80-1 

Ammianus Marccllinus 72* 253 
Anatolia, air archaeology in 5* 68, 69-71, 108, 
PR a 1-3 
Axidrae, W, 72-4 
Anzio 41 
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Apulia, Loggia Plain, aerial discoveries 7, 56* 
Medieval viii* 12, 36, 86* 89, 270* 273 
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tance of discovery 88* 98 
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Voyaging 105-10 
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Aquikia see Centuriaiion 
Aristotle 279 

ArpL, Apulia, air discoveries at 217 
Asil* Naji a! 72 
Atkinson, R. J r G, 18, 25 
Attica (see also Hymettos) 29, 31, 34 
i Australia* air archaeology tn 46 

Baker, A. W. 54 

Balkans, air archaeology in 78-9, 270 
Hziradcs. j. viii, 7h to* 4©* 58* 83, 146-7 
Barocclli* P. xi, 91 
BarUtch W. 193, 198, 200-1, 206 
Bartocrini* R, 111 

Beaumont, R, L. 192 
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Bcrcaford, M. 8 P 25, 36 
Bcrsu, G. 24 
Blanc, A. 20$ 

Boase, T, £. R, 277 
Boethius* Axel xi* 220, 225 
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Bonaparte, Luden 134 
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Broughton* T, R, S, 193 
Brown T F, E. xi* 226-31 
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Gordiun and Etruria] 

GatHcmcr* A. xi, 197, 204-5 

Calia, G. 239, 242 t 245-6, 248* 251* 255 

Gam pa nan, collector of Etruscan antiquitc* 154 

Canada* gridded landscapes in 1^ 

C^dcy, Roman farm, 17, PL 3 

Capaccm Vecduo, near Pacstum. 218* 221 

Capri* neolithic 105 

Capua, see Ccnturbtion 

Carabclli* E, 114-15 

Carcassonne 265-6, PL 70 

Carcopmo* J. 197, 252 

Carta Rateriana 259-60 

Carthage, air archaeology at 7, 146, 169, 193* 
197^03, 236* 231-7* PR 46, 56 
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Catcrini* R. De 151 
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Cato 163, 165 
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‘Celtic lickjs' 8. l8, 39, 34*5, 37-8, 44, 5 U 59, % 
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Cremona 169, 263 
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Florence 151, 155, 159, 166, 168, 191 
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Gemona 170+ 172, 174 

Germany 213, 315 

Haldra (Ammaedara) 205-6 

Hvar [51, 156* 183, 191-3, i8 p 47 

Urea 149, 151 
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Luna 166, 174 

Modena 157, 263 
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Padua 160, 168-9, PL 39 
Fannonia 214 
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Pavia 249, 263 

Piacenza 153, 262-3 

Pisa 149, 151, 19 e 

Pola 7, 15E, 155, 175-8, Fb- 40^ 
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Switzerland 215 
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Dalmatia 12, 76, 164 (see also Hvir, Ragusa, Solta* 
SaJona, Ugljan and Zara) 

Daniel, G- E. xi, 8 P 61 
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Great Britain —emtirmed 
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Roman forts and camps* Bainbridge 34, 
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23* Houscstcads 37. Kirkby There 24* 
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Romano-Briiish fields and farms, Cantlcy 17, 

PI. % Castor (Norinangate Field) 20-3. 
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'Frost eracks*, Great Milton 49 
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Hart, C. A. 11 

Halra, Iraq 66, 71-5, PS. 34 

Holt, G. 76 

Havcrficld, F, 23, 215, 225-6, 180 
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